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FAIRCHILD MARSHALL HERTIG 


The finding additional species related 
Phlebotomus anthophorus Addis has shown that 
the latter but one member group, the other 
species which not share all the characters 
which Addis felt entitled base the subgenus 
Dampfomyia. Fairchild (1955) briefly redefined 
the group, placing the subgenus 
myia, but more detailed definition 
further study presented here. 

The Group Anthophorus. Small sandflies 
pale dusky coloration, the wings narrow and 
least the fore tibiae shorter than fore femora. 
Second sternite with open area the middle, 
generally similar structure all species 
the fifth segment much the longest, second, 
third and fourth subequal, though the last gen- 
erally the shortest. Antennae rather short, the 
first flagellar segment hardly twice long the 
second and markedly less than the length the 
first three palpal segments. female 
about equal head height. Ascoids simple, 
generally reaching surpassing ends their 
respective segments female, occasionally shorter 
males, present all but last segment 
females, all but last two 
unarmed, with weak ridges proximal end. 
Cibarium with two six rather broad and blunt, 
often irregular horizontal teeth and variable 
number lateral teeth. Chitinous arch strong, 
broad sides and close cibarial armature. 
Spermathecae highly modified, the terminal por- 
tion with evaginations, 
often resembling morula, the terminal knob 
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Gorgas Memorial Laboratory, Panama, 


buried the midst these 
vidual ducts short, broad narrow, uniting 
broad relatively narrow thin-walled common 
duct. Male genitalia with three five spines 
and subterminal seta, basal tuft setae 
coxite, and with the parameres bearing 
articulated dorsobasal setiferous arm, much 
papatasi Scop. 

All the species appear uncommon; 
not succeeded finding their 
preferred habitats. Addis (1945, 1945a) took 
anthophorus biting domestic rabbits Texas 
and succeeded rearing adults from eggs laid 
wild-caught females. noted that the 
females preferred feed during the morning 
daylight hours, both nature and captivity, 
unusual habit among the predominantly 
nocturnal sandflies and one which may explain 
our inability collect the species this group 
significant numbers. 

recognize six species belonging the 
group. Three these are known both sexes, 
two from females only and one from males only. 
single female specimen, too preserved 
for adequate characterization, may represent the 
species. One species known from Texas and 
Mexico, two from Mexico only, one from Costa 
Rica and Panama and two from Panama only. 

preparing the accompanying figures have 
omitted depicting structures which appear not 
show characters specific value. genital 
pump and filaments all tae species are very 
similar structure and proportions, are the 
first three abdominal sternites, and are only 
figured for 
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KEY MALES 
Style with three 
minal, the 
Style with five spines, two which are practic ally 
terminal and one reduced slender seta. Para- 
mere with dorsal arm straight, but bent laterally 
tip and bearing large number long, slender, 
Dorsal arm paramere strongly clubbed spoon- 
Dorsal arm slender but slightly 
Dorsal arm paramere straight, the setae 
sparse, single row. Paramere slender, its 
ventral triangular spur slender and acute. .rosabali 
Dorsal arm paramere curved, apically thickened, 
the setae numerous, several rows. Paramere 
stouter, its ventral triangular spur obtuse. 


KEY FEMALES 
Ducts spermathecae slender, tubular, the indi- 
vidual ducts least long bodies sper- 
mathecae. . ~ 
Ducts spermathecae very wide, the individual 
ducts thick and shorter than bodies 
Cibarium with ‘two ‘broad, ridged, blade-like teeth 
the middle and clusters slender lateral teeth 
spine- tipped median teeth and 
three more shorter, blunt teeth each side 
but lateral rubidulus 
Cibarium with four irregular teeth and 
several smaller teeth sides, but lateral teeth. 
Chitinous arch very broad and flaring sides. 
Spermathecae almost without individual 
the bubble-like evaginations large laterally but 
forming dense cluster finger-like excrescences 
the flattened center about the terminal knob 
Cibarium with four median teeth, the central pair 
largest, and with clusters centrally directed 
spine-like teeth arch more 
slender. Spermathecae with distinct neck-like 
individual ducts, the evaginations all about 
the same size, forming more less globular 
rosabali 


one which ter- 
more slender than the 


major spines, 


to 


paramere 


to 


Cibarium with four 


Phlebotomus anthophorus Addis 
Figs. 19, 21. 

31(2): 119-125, figs. 
Jour. Parasit., 31(5): 
1945, Trans. Amer. 
figs. 

Barretto, 


Phlebotomus 
Jour. Parasit., 
Texas). 1945, 
(life history). 
64(4): 330; 332, 

Flebotomus anthophorus, 
Paulo, 5(4): 185. 

Phlebotomus anthophorus, Vargas and Diaz Najera, 


anthophorus Addis, 1945, 
1-9 Uvalde, 
319; 322, figs. 1-5 
Microscop. Soc., 
Zool. 


1947, Arq. Est. 


1952, 


Rev. Invest. Clin., Mexico, 4(1): (Guerrero, Mex- 
ico). 1953, Rev. Inst. Salub. Enf. Trop., 13(1): 46-47, 
figs. 22-25. (Michoacan, Mexico). 1953, Rev. Inst. 
Salub. Enf. Trop., 13(4): 309. 


Phlebotomus (Brumptomyia) anthophorus, Fairchild, 1955, 
Ann. Ent. Soc. Amer., 48(3): 192. 


This species has been adequately described 


Najera. Neither authors, however, were able 
get clear picture the spermathecae from 


balsam-mounted material, include here 
figure these structures, drawn from specimen 
phenol. have also included figure the 


Annals Entomological Society America 


[Vol. 


cibarium and the paramere for comparison with 
our figures other species. seen 
females this species, two labelled 
Texas, September 1943, Bishopp No. 14242, 
and five labelled ‘‘Uvalde, Texas, 
September 1944, rabbit, daytime, 
Brundrett coll., Bishopp No. well 
single male from Mexico (Nuevo Leon, vic. 
Gruta Garcia, mi. N.W. Monterrey, 
rock crevices, September 1955, Galindo and 
Trapido colls.). Vargas and Diaz Najera have 
reported the species from several localities the 
State Guerrero, and from the State 
Michoacan, Mexico. 


Phlebotomus dodgei Vargas and Diaz Najera 
Figs. 20. 

Enf. Trop., 13(1) figs. 

Cocula, Guerrero, Mexico). 1953, Rev. 

Inst. Salub. Enf. Trop., 13(4): 311 (States Guerrero, 

Morelos and Michoacan). 


1953, Rev. Inst. Salub. 


This species very close rosabali sp., 
described below, where comparative notes will 
found. The original description adequate for 
recognition the male, though the figures given 
spermatheca and cibarium think may 
reality represent those anthophorus; least 
they not agree with material which believe 
dodgei and are very similar inaterial 
anthophorus from Uvalde, Texas. have 
male and two females taken from buttresses 
large cypress trees along the Rio Sabanal, small 
stream running through the outskirts the city 


Tuxtla Gutierrez, Chiapas, Mexico, 
March 1951. include figure the para- 


meres the male and the spermathecae the 
female, for comparison with rosabali. The figure 
spermathecae was drawn from specimen 


EXPLANATION FIGURES 
Fic. rosabali, male genitalia, paratype, slide 
3209, Costa Rica. style same specimen 
show subterminal seta. Fic. Genital pump and 


filaments same specimen. insolitus, male 
genitalia, paratype, slide 3616, Panama. Fic. 
dodgei, paramere, slide 2966, Mexico. Fic. 


anthophorus, paramere, slide 4888, Mexico, outer aspect 
right. Fic. insolitus, paramere from outer 
side, slide 3616. insolitus, male wing, holo- 
type, slide 4285, Panama. rosabali, male 
wing, holotype, slide 3209, Panama. Fic. 10. 
rubidulus, female wing, holotype, slide 3884, Panama. 
Fic. female wing, holotype, slide 
2971, Mexico. male basal antennal 
segments and palp, slide 4285. Fic. 13. rubidulus, 
female basal antennal segments and palp, slide 3884. 
Fic. permirus, female basal antennal segments 
and palp, slide 2971. Fics. 1-7 are the same scale, 
indicated fig. except for greater enlargement 
fig. and right hand part fig. which has scale indi- 
cated below it. 8-11 are all scale indicated 
fig. while figs. 12-14 have their scale indicated 
fig. 13. The enlarged figures single antennal seg- 
ments showing ascoids are segment all cases. 
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mounted copal-balsam and is, therefore, some- 
what schematic, the fine details visible 
phenol are lost after mounting. 


Phlebotomus rosabali sp. 
Figs. 1-3, 17, 18, 23, 25. 

Male. Length wing 1.14 mm. small 
sandfly, the mesonotum and dorsum thorax 
slightly infuscated. Abdominal setae mostly 
erect. Upper anepisternal setae 6-9, lower 
mesanepisternal setae Eyes unusually small. 
Proboscis shorter than head height from vertex 
base clypeus. Antennal segments relatively 
short, the first flagellar segment not reaching end 
second palpal segment tip proboscis 
intact head, and being less than twice long 
second flagellar segment (fig. long, 
about two-thirds length antennae, the end 
third palpal segment lying much beyond tip 
proboscis intact head. Newstead’s 
club-shaped, inner aspect middle third 
third palpal segment. Ascoids simple, reaching 
slightly beyond ends their respective seg- 
ments, present all but last two antennal seg- 
ments. Terminal three segments shorter than 
those preceding. Wing narrow, the venation 
figured (fig. 9), but delta rather variable, even 
the same specimen, varying from minus 
about one-fifth alpha. Pharynx slender, unarmed, 
weakly ridged apex. with fine and 
irregular denticles but true teeth, the chitinous 
arch weak. 

Genitalia figured (fig. 1), the filaments 
little over twice long pump. The super- 
numerary seta shown above basal spine style 
does not the other style the specimen 
figured, other specimens. Subterminal 
seta present, small and laterally placed close 
base terminal spine, that difficult 
see and does not appear profile any the 
specimens examined (fig. 2). Lateral lobes with 
long terminal semi-deciduous setae, not shown 


figure. Paramere and dorsal 
figured (fig. 25). 


color male. Pleural setae more numerous, 
upper anepisternals and lower mesan- 
slightly greater than head 
height, eyes small. Antennae and palps 
male, except that ascoids present all but the 
terminal segment. Wing broader than male, 
broader than male, ridged apex. Cibarium 
(fig. 17) though smaller scale than those 
the other species. Ninth tergite with simple 
setae. Sides eighth sternite and eighth tergite 
without setae. Cerci short with rather pointed 
apex. First three sternites figured (fig. 25). 
Holotype male, slide 3209, Puerto Armuelles, 
Chiriqui Prov., Panama, June 1951, tree 
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buttress, Hertig coll. Allotype female, slide 
4237, Guarare, Los Santos Prov., Panama, 
October 1952, mosquito light trap, 
Blanton leg. Paratypes, same data 
Finca Socorrito, Barranca, Puntarenas Prov., 
Costa Rica, December 1951, tree buttresses, 
Rosabal coll. 

The species named honor Sr. Ricardo 
Rosabal C., whose efforts nearly all our 
knowledge the Costa Rican Phlebotomus sand- 
flies due, and who collected part the type 
series, reported him (1954) species No. 
rosabali quite closely related dodgei 
Vargas and Diaz Najera, but can distinguished 
the male the rather differently shaped para- 
meres, with straighter dorsal arm bearing fewer 
and shorter setae. other respects the males 
are apparently indistinguishable. the basis 
mounted specimens, are unable dis- 
tinguish the females the two species, though 
careful comparison fresh material phenol 
may show small differences. 


insolitus sp. 


Male. Length wing Mesonotum 
and dorsum abdomen slightly infuscated. 
Abdominal setae apparently erect. Upper anepi- 
sternal setae lower mesanepisternals 4-5, 
the latter least broadly ligulate. Eyes small. 
Proboscis hardly half head height. Antennae 
and palpi about rosabali, though fifth 
palpal segment relatively longer (fig. 
stead’s scales not clearly visible available 
material. Ascoids simple, not reaching ends 
their respective segments, present all save the 
last two flagellar segments. Terminal three seg- 
ments not markedly shorter than those immed- 


EXPLANATION FIGURES 


Fic. permirus, spermathecae, drawn from 
copal-balsam mount, holotype, slide 2971. Fic. 
rubidulus, spermathecae, drawn phenol, holotype, 
slide 3884. Fic. rosabali, spermathecae, drawn 
phenol from one three specimens from same lot 
holotype. rosabali, male head and antennal 
segment Fic. 19. anthophorus, spermathecae, 
drawn phenol, Uvalde, Texas. Fic. 20. dodgei, 
spermathecae, drawn from slide mount and somewhat 
diagrammatic, slide 2967, Mexico. antho- 
phorus, female cibarium, slide 3177, Uvalde, Texas. 
22. rubidulus, female cibarium, slide 3884. 
female cibarium, slide 3811, Costa Rica. 
25. first three sternites, male, slide 3209 
left, female, slide 4237 right. All figures except fig. 
are accompanied scale lines. was drawn 
phenol and the magnification unfortunately was not 
recorded. The spermathecae are about the same size 
those dodgei mounted specimens. FiGs. 15, 


16, 19, and show one spermatheca surface view, 
the other optical section plane passing through 
the center show structure the 
minal 
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diately preceding. Wing narrow, the venation 
figured (fig. slender, weakly 
ridged apex. with faint indications 
small horizontal denticles, marked pigment 
patch and fairly strong chitinous arch. 

Genitalia figured (figs. 7), the parameres 
varying shape according their orientation, 
the dorsal arm bent laterally outward tip, 
that its apex apparently lies outside the coxite. 
Genital filaments little over twice long 
pump, weakly annulate distally, their tips un- 
modified. dorsal subterminal seta present 
apex style. have added figure the 
other style external lateral view. 

Holotype male, slide 3616, Almirante, Bocas 
del Toro Prov., Panama, October 1951, taken 
Shannon trap light, Yellow Fever Station 
Quifionez coll. Paratype male, slide 4285, 
same locality holotype, December 1952, 
taken mosquito light trap placed feet 
above ground level forest canopy, Hils coll. 

possible that this reality the male 
rubidulus sp., but different from the 
other males the group, whereas rubidulus 
quite similar anthophorus Addis, that 
prefer describe distinct species until 
further evidence available. The short ascoids 
and considerably smaller size insolitus also 
throw doubt its identity with rubidulus. 


Phlebotomus rubidulus sp. 
Figs. 10, 13, 16, 22. 


pleura, abdomen and legs rather markedly in- 
fuscated. Upper anepisternal setae lower 
mesanepisternal setae the latter narrowly 
ligulate. Ninth tergite with simple setae, 
setae sides dorsum eighth abdominal 
segment. Eyes slightly less 
than head height. Antennae and palpi 
figured (fig. scales fairly numer- 
ous, scattered along middle half third palpal 
segment. simple, long, considerably 
exceeding ends their respective segments, 
present all but the terminal 
three segments somewhat shorter than preceding 
segments. Wing somewhat broader 
preceding species, but still narrower than 
most Neotropical species; venation 
(fig. Pharynx broad and well sclerotized, 
the posterior end with weak ridges. 
figured (fig. 22), with four rather broad, spine- 
tipped teeth and uncertain number small 
crowded teeth sides. There also in- 
dication several vertical teeth perhaps 
ridge-like thickenings just below the row 
horizontal teeth. There heavy pigment 
patch oval shape the dorsal wall the 
cibarium. Spermathecae figured (fig. 16). 
Genital fork with rather heavy stem. 

Holotype female, slide 3884, Mojinga Swamp, 


near Ft. Sherman, Canal Zone, December 
1951, mosquito light trap, Blanton leg. 

Another specimen from Almirante may this 
species, but smaller, the wings badly folded 
and the spermathecae now shrunken and nearly 
invisible. shows very high chitinous arch 
which overlies and obscures the cibarial teeth and 
the stem the genital fork exceedingly slender. 
The specimen gives the impression being 
teneral, but any case indeterminable with 
certainty. 


Phlebotomus permirus sp. 
Figs. 11, 14, 15, 24. 


Female. Wing length 1.52 mm. Mesonotum 
and dorsum abdomen rather 
fuscated. Upper anepisternal setae lower 
mesanepisternals Ninth tergite with simple 
setae, eighth segment without 
short, fairly acutely pointed. Eyes 
boscis equalling head height. Palpi and anten- 
nae figured (fig. Ascoids about long 
their respective segments, present all but 
terminal segment. Last two segments anten- 
nae shorter than preceding. Newstead’s scales 
slender, clubbed, middle third third palpal 
segment. Wing figured (fig. 
broad and well sclerotized, weakly ridged 
proximal end. figured (fig. 24), 
with four main horizontal teeth, the central two 
largest, slightly irregular, and with indeter- 
minate number closely 
teeth the sides. the previous species 
there are indistinct indications row 
vertical teeth ridge-like thickenings below 
the horizontal teeth. There rather indistinct 
reniform pigment patch the dorsal wall 
cibarium. Chitinous arch high and with broad 
flaring sides. Spermathecae figured (fig. 15), 
drawn after mounting but 
showing very little evidence collapse shrink- 
age. Stem genital fork rather broad and 
heavy. 

Holotype female, slide 2971, Palenque, Chiapas, 
Mexico, March 1951, taken tree buttress 
swampy forest near village, Fairchild and Hart- 
mann colls. 
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AMERICAN BITING FLIES THE GENERA CHLOROTABANUS LUTZ 
AND CRYPTOTYLUS LUTZ (DIPTERA, 


CORNELIUS PHILIP 


National Institutes Health, National Microbiological Institute, Rocky Mountain Laboratory, Hamilton, Montana 


AND FAIRCHILD 


Gorgas Memorial Panama, Republic Panama 


The horse flies considered here form dis- 
tinctive group within the family Tabanidae, 
characterized their predominantly greenish 
color life due green blood, bare subepaulets 
(basicostas), sclerotized labella, and mainly cre- 
puscular habits. The group principally Neo- 
tropical, ranging from Paraguay Mexico, but 
one species occurs the southeastern United 
States. The misassignment certain names 
well new synonymy revealed studies the 
older described types number species 
indicate the need for the systematic revision here 
provided. The respective authors were enabled 
make some the necessary type comparisons 
European museums through the aid gener- 
ous grants from the American Philosophical 
Society and the National Academy Sciences; 
other comparisons were made possible through 
the generosity curators various museums 
loaning material under their care: Drs. Fr. 
Munich, Stone Washington, 
Curran New York, and Bequaert Harvard, 
Professors Bertil Kullenberg Uppsala, Fritz 
Peus Berlin, Tuxen Copenhagen, and 
Oldroyd London. Other acknowledgments 
are included the text. 

The generic and suprageneric placement this 
group previous students has varied widely. 
his tribe Tabanini, Enderlein (1925) placed 
species the group Stenotabanus Lutz, and 
Lutz and Omallia End. his 
tribe Dichelocerini (sic). placed Chlorota- 
banus Lutz synonym Stenotabanus and 
overlooked Cryptotylus Lutz 
(1934) catalogued the species with long anten- 
nal tooth under Amphichlorops Lutz the tribe 
Dichelacerini; those without this development 
under Chlorotabanus subgenus Tabanus 
the Tabanini. Fairchild (1940) recognized the 
genera Chlorotabanus and Cryptotylus 
vided summary the synonymy and keys 
some the species. placed both genera (1942) 
the tribe Dichelacerini. Philip (1941) had 
erected the tribe Chlorotabanini for the reception 
the Nearctic Chlorotabanus crepuscularis 
Stone (1944) added two species Cryptotylus 
and gave key the six species then known. 
Finally, Mackerras (1954), revising the higher 
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categories based study genitalia both 
sexes, includes the present genera specialized 
group expanded tribe Diachlorini. 

The species Chlorotabanus are crepuscular 
nocturnal, though sometimes taken during the 
day heavy shade. Hine (1907), Snyder (1918), 
and others have noted the crepuscular habits 
crepuscularis Beq. the United States. Dunn 
(1929) collected mexicanus (Linn.) Colom- 
bia lights shipboard and remarked their 
crepuscular nocturnal habits. Lane (1936) 
found inanis (Fabr.) predominantly crepuscu- 
lar Sao Paulo, Brasil, though occasionally 
taken full daylight. Panama, mexicanus 
and inanis, and the two species Cryptotylus 
are mainly crepuscular and nocturnal, being fre- 
quently taken light traps and horse baited- 
mosquito traps operated only night. Bouvier 
(1952) notes that Cryptotylus unicolor (Wied.) was 
taken only nightfall Campinas, Paulo, 
while Bequaert (1926) took inno- 
tescens (Walk.) (syn. aurora authors) flying 
dense shade and electric lights night. The 
males Chlorotabanus crepuscularis are com- 
monly taken flowers chinquapin Florida 
(Dozier, 1920). 

Fairchild has reared Chlorotabanus mexicanus 
several occasions Panama. larvae are 
green, mottled with blackish, and covered with 
fine silky pubescence. The pupa bright green, 
smooth and unremarkable. The thoracic spiracles 
are smali, the rima curved and ear shaped. The 
pupal aster consists two pairs large dorsal 
spines, and single pair rather reduced ventral 
spines, but lacks the dorsolateral comb. Larvae 
have been taken among masses wet dead 
leaves shallow pools forest streams the 
dry season, when the flow reduced trickle. 
Dunn (1934) reared Cryptostylus unicolor from 
larvae taken floating plants Pistia stratiotes, 
the water lettuce, the Canal Zone, but gives 
information their appearance. some- 
what similar Ancala fasciata (Fabr.) from Africa 
also has green larvae which frequent Pistia 
(King 1926), and Philip has collected both this 
species and the green larvae Tabanus par 
from water lettuce Nigeria. 

Oldroyd (1954, pp. 94-95) develops the novel 
suggestion that the green pigment fasciata 
may due the vegetable pigment chlorophyll 
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which the larvae may use supplemental 
source energy since points out that 
difficult explain how, isolated floating Pistia 
plants, the larvae could wholly carnivorous. 
This hypothesis would hardly explain the green 
blood the adults and some other insects, how- 
ever, which Hackman (1952), has summarized 
due blue and yellow chromatoid pigments, in- 
cluding chlorophyll. 

reassessment characters indicates the logic 
treating Chlorotabanus and Cryptotylus sub- 
genera under one genus, Chlorotabanus, with 
genotype species Tabanus mexicanus Linn. (mono- 
typic and assigned Bequaert, 1926). The 
genotype species Cryptotylus Tabanus uni- 
color Wied. (also monotypic and assigned 
Borgmeier, 1933) and that the synonym 
Ommallia End. viridis End. Crypt. uni- 
color confirmed study the loaned 
type Philip) original designation. 
child (1940) may consulted for references 
these generic names, well certain specific 
names indicated below. The status and dates 
Lutz’ generic names have been discussed 
both Fairchild (1950) and Barretto (1950). 

Chlorotabanus, including subgenus Cryptotylus, 
may characterized follows: Moderately 
stout robust flies from 11-20 
green, giving the whole insect, least the 
thinner and less pigmented parts the integu- 
ment, greenish tinge life. Subepaulets 
(basicostas) without macrotrichiae. Eyes bare, 
unicolorous, glaucus greenish, yellowish green 
chocolate brown, often with shifting pattern 
dark spots life. Proboscis with labella 
sclerotized, wholly part. Frons narrow 
moderately broad, indexes basal widths 
heights from Frontal callus often 
absent when weakly developed 
rower than frons. Palpi females stout 
moderately inflated, never markedly 
wholly pale haired all but one species. Male 
palpi oval slightly pointed, short, porrect. 
Male eyes usually with areas large facets ex- 
tensive and well demarcated, occasionally other- 
wise. Ocelligerous tubercle absent indi- 
cated discolored spot the females; tubercle 
absent present the vertical notch the 
faint prominent blackish clouds associated 
with vein forks and tips. Vestiture body and 
legs mainly unicolorous, blackish pale yellow. 
Antennae with first two segments short, not en- 
larged, third with obtuse acute dorsal angle, 
with moderately long distally directed tooth 
spine. 

The genus here defined appears most 
closely related Phaeotabanus Lutz and 
Rhabdotylus Lutz. The aberrant Lophoschelomyia 
notopleurale Barr. (syn. Tabanus fenestratus Macq. 
not Fabr.) also appears related. From the 
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first may distinguished the generally 
lesser development the frontal callus, the more 
less completely sclerotized labella, and always 
unbanded species are for 
the most part stout and chunky insects; the 
vestiture unicolorous most paler below, 
generally yellow orange brown, seldom black- 
ish. Phaeotabanus the bodies are usually more 
slender, the vestiture more variable, often showing 
abdominal pattern. The wings Chlorota- 
banus are glass clear with the costal cell always 
and the basal cells rarely yellowish tinged, but 
never with the wings smoky extensively 
darkened, though some species there are dis- 
crete rounded black spots crossveins and tips 
some veins. Phaeotabanus the wings are 
always least brownish tinged throughout, and 
usually bear more less well defined brown 
bands, may almost wholly deep brown, but 
are never with small spots. Blood may also 
green other species, e.g., Dichelacera spp. 

From the subgenus Rhabdotylus Lutz, which 
includes the greenish flies planiventris Wied., 
viridiventris Macq. and venenatus O.S., Chlorota- 
banus differs lacking the well developed frontal 
calli, slightly incrassate fore tibiae, accentuated 
hind tibial fringes and tinted wings found the 
former. addition, the green coloring 
Rhabdotylus deeper, more bluish tone, and 
both the integument and vestiture are much 
darker, while the legs are, part, bicolored. 

Lophoschelomyia has head structures similar 
Chlorotabanus, though the frontal callus better 
developed than most species the latter. The 
fore tibiae are, however, strongly inflated, and 
the bicolored legs, heavily black marked wings 
and brown and orange coloration are distinctive. 

Further consideration the status Tabanus 
longiappendiculatus Macq. (syn. luteoflavus Bell., 
syn. limonus Towns. not authors) and Stenota- 
banus atopus leads the conclusion 
that they are best placed Phaeotabanus Lutz, 
the subepaulets which are likewise bare and 
the labellae poorly sclerotized; from the other 
species they differ only the denuded subcallus 
and almost unicolorous wings. The first was 
placed Cryptotylus Fairchild (1940) and 
Stone (1944) and syn. luteoflavus Chlorotabanus 
(1934), but its retention this group 
can longer justified structural grounds 
even though its general tinctorial resemblance 
considerable. The synonymy relating longiap- 
follows: 


Phaeotabanus longiappendiculatus 


Tabanus longiappendiculatus Macquart, 1855, Dipt. Exot. 
studied both authors, 1953; lacks one antenna, and 
broken and discolored. 

Tabanus (Macrocormus) 
1930, Zool. Anz. 87: 1934, Rev. Ent., 303. 

Tabanus luteoflavus Bellardi, 1859, Sagg. Ditt. Messicana, 
60. Type Mexico. Type coll., 
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Turin, studied C.B.P., 1953; intact including an- 
tennae, but soiled. 

Tabanus (Chlorotabanus) luteoflavus 1934, Rev 
Ent., 297. 

Cryptotylus luteoflavus Fairchild, 1940, Rev. 
Ent. 11:718 (figs. 9). Stone 1944, Bol. Ent. Vene- 
zolana, 132. 

Tabanus purus Walker, 1860, Trans. Ent. Soc. London, 
274. Type Mexico. Type BMNH studied 
both authors 1953; specimen now headless but other 
characters, when taken with the original description, 
make synonymy certain. 

Tabanus mexicanus var. limonus Townsend, 1897, Ann. 
Mag. Nat. Hist., 20:21. Type Vera Cruz, Mexico. 
Type BMNH studied both authors 1953; 
specimen greasy and broken, but essential structures 
intact. 

Tabanus (Macrocornus) pallidus 1930, Zool. Anz., 
87: 1934, Rev. Ent. 303 (change name Tabanus 
Type Vienna Mus. studied 1953; specimen 
damaged pests but head structures intact. Not 
cornus was deliberate but unnecessary emendation 
Kréber, not perpetuated his second reference. 


Distribution: Known from Mexico, Guatemala, 
Honduras, Costa Rica, and Panama. Bequaert 
(1944) indicated that his previous (1940b) record 
for Trinidad was incorrect. 

The following abbreviations are used the 
text: Museum (Natural His- 
tory), AMNH American Museum Natural 
History, MCZ Museum Comparative Zool- 
ogy, Paris Museum Muséum National d’His- 
toire Naturelle, Copenhagen Museum Univer- 
sitets Zoologiske Museum Kopenhavn (where the 
Kiel types Fabricius are now extended loan 
also), Uppsala Museum 
tionen Uppsala, GBF and CBP the initials the 
respective authors. 


2C. stonei not included the Key. See Supple- 

mental Note, pp. 323-4. 

Female without frontal callosity; male with 
visible vertical tubercle; basal plate third an- 
tennal segment never with spine tooth, gener- 
ally obtusely angled sinuous above (subgenus 

Female with frontal callosity, though sometimes 
weakly developed; male with visible though small 
tubercle vertical notch (sometimes obscured 
hairs); basal plate third antennal segment 
with strong angle weak strong dorso- 
basal tooth spine (subgenus 

Wings with distinct dark spots the cross-veins 

Wings (exc ept for yellow costal cells) 


Wing spots dark, present also tips veins near 
wing margin (particularly radial sector and 
axillary incision); all hind tibiae apically black 

Wing spots less prominent, absent ends veins; 
hind tibiae without black hairs apically (southern 

Basal plates third antennal segment slightly and 
evenly excavated dorsally, but little longer than 
the annuli; fronts relatively wide (index 

Antennal plates sinuous dorsally and about twice the 

length the annuli; fronts variable............ 
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with prominent black hairs the distal one- 
fourth; antennal plates slender, usually nearly 
twice long broad; fronts females relatively 
broad (index upper facets male eyes not 
greatly differentiated.................. parviceps 

Tibiae wholly pale haired without prominent, apical 
black hairs; plates broader, usually about one- 
third longer than broad; fronts females narrower 
(index upper facets male eyes sharply 
enlarged upper two-thirds eye 

Basal plates deeply excised dorsally, with strong 

forward-projecting tooth; body integument often 

greenish life, fading pale yellowish with age; 
base vein often with short spur ap- 


Basal plates scarcely excised, with prominent 

dorsal angle but not toothed; integument yellow- 

ish dark brown; spur-veins.............. 


Basal plates broad with prominent angle below, 
the dorsal excision shallow, wider than deep; 
females with thoracic hair rather deep orange; 
rarely with short spurs the base vein 

Basal plates more slender and rounded below but 
not angulate, the dorsal excision usually deeper 
and tooth longer; females with yellowish golden 
thoracic pile; usually with spur-veins......... 

Both sexes smaller (12-15 mm.); females with 
prominent, clavate frontal callosities extended 
above, about half the heights the fronts, and 
some dorsal black hairs hind tibiae; males with 
occipito-ocular margins even gently waved 

Both sexes robust mm.); females with small, 
narrow frontal keel and hind tibial fringes en- 
tirely orange haired; males with occipito-ocular 
margins viewed from above sinuous............ 


Large species, 16-20 mm.; subcallus pale pollinose; 
palpi, beard, pleura and venter white haired; 
frontal callosity elongate brownish red keel; 
dorsal body vestiture orange rufous blackish 

Smaller species, less than yellow 
pollinose; palpi black haired; pleura and venter 
yellow haired; frontal callosity greatly reduced, 
not forming long keel; dorsal body vestiture 


Chlorotabanus (Chlorotabanus) mexicanus 
(Linnaeus) 
TEXT FIG. If. 


Tabanus mexicanus Linnaeus, 1767, Syst. Nat., 12th ed., 
pt. figures and other early referen- 
ces, see Fairchild, Philip, 1952, Ann. Ent. Soc. 
Amer. 45: 310-314. Type America; studied 
CBP, probably same specimen type olivaceus 
Degeer cited below. 

Tabanus (Chlorotabanus) mexicanus Linnaeus, 
1930, Zool. Anz. 1934, Rev. Ent. Be- 
quaert, 1940, Bull. Ent. Res. 30: 449; 1944, Psyche 51: 
17. 

Chlorotabanus mexicanus (Linnaeus), 1930, Zool. 
Anz. 1931, Stettiner Ent. Zeit. 
child, 1940, Rev. Ent. Stone, 1944, Bol. Ent. 
Venezolana 3:132. Bequaert and Renjifo-Salcedo, 
1946, Psyche Fairchild, 1953, Psyche 60: 44. 

Tabanus olivaceus Degeer, 1776, Mem. Serv. Hist. Ins. 
229. Type Surinam; seen and redescribed 
Philip (1952) loan from Ricksmuseum, Stockholm. 

Tabanus punctatus Fabricius, 1787, Mantissa Insect. 
355. Type, probably female, Cayenne, seen CBP, 
August, 1953; specimen Kiel Collection, badly 
damaged, thorax and two wings remain. Nevertheless, 
the punctate wings confirm the synonymy. 

Tabanus tetrapunctus Thunberg, 1827, Nova Acta Soc. 
Upsala 9:57. Type (s?) Brazil and Islands So. 
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America; Zool. Univ. Mus., Uppsala. (1934) 
questioned this synonym alcicornis 
Wied. 

Tabanus punctum Rondani, 1848, Baudi and Truqui, 
Studi Entom. 105. Types, and Brazil; not 
seen CBP with other Rondani types Turin Mu- 
seum, September, 1953; probably lost. 


This genotype species has fortunately been cor- 
rectly recognized over the years though inanis 
and crepuscularis formerly were occasion 
confused with it. characters given the 
key easily differentiate from any other species. 
Professor Kullenberg Uppsala Museum writes 
that there only one type female poor condi- 
tion Thunberg that the 
extensive locality given above must have been 
speculative (unless other specimens are missing). 
The wing spots cross-veins are present though 
very This, nevertheless, confirms 
the synonymy. 

Distribution: Material has been seen with the 
following data: Mexico: 49, 
Nohbec, VIII, 1925; Kaiche, 1925; Sta. 
Cruz Chico, VII, 1925, from mule night; 
Tabi VIII, 1925 Salto Aqua, 
Chiapas, IV, 1936; Esquipula, Chiapas, 
Coatepec, Vera Cruz, April, 1942,Lassmann 
coll. Nicaragua: Rio Potecas, Jinotega, August, 
1953, Boshel coll. Costa Rica: Finca 
from horse. Panama: from 
localities. Ecuador: specific locality 
date, Leon coll. French Guiana: Cayenne, 
March, 1917. Venezuela: Caripito, 
and IV, 1942. Trinidad: Tamana, August, 
1942. Known also from Guatemala, Honduras, 
Colombia, and Surinam (Dutch Guiana). 


Chlorotabanus (Chlorotabanus) crepuscularis 
(Bequaert) 


Bequaert, 1926, Harvard Inst. 


Trop. Biol. Med. 234. Schwardt, 1936, Ark. Agr. 
Exp. Sta. Bull. No. 332, Fairchild, 1937, Fla. 
Ent. 19: 62. 


Tabanus (Chlorotabanus) crepuscularis Bequaert, 
1930, Zool. Anz. 1934, Rev. Ent. Be- 
quaert, 1940, Rev. Ent. 11: 318. 

crepuscularis (Bequaert), 
Rev. Ent. 296. Stone, 1938, Dept. 


1934, 
Agr. Misc. 


Publ. No. 305, 1946, Emory Univ. Mus. 
Bull. No. Philip, 1947, Amer. Mid. Nat. 37: 
286. McGregor and Schomberg, 1952, Jour. Econ. 


Ent. 45: 746. 

Tabanus flavus Macquart, 1834, Hist. Nat. Dipt. 200. 
Percheron, Guerin and Percheron, 1835, Genera des 
Insectes, Livr. No. 10, Dipt. Pl. III, des Etats Unis 
(colored Knab, 1916, Insec. Inscit. Menstr. 
98. Type United States; collection unknown; not 
seen BMNH Paris Museum and not listed 


portion Macquart Collection Ville Lille. 
Not Wiedemann, 1828, Auss. Zweifl. Ins. 163. 
Chlorotabanus (Fabricius), 1929, Ann. 
Naturhist. Mus. Wien 43: 246 (partim). 
Tabanus mexicanus Authors, not Linnaeus, 1767. 


Hine, 1907, La. Agr. 
Schwardt and 
26. 


Exp. Sta. Bull. No. 93, 52. 
1930, Ark. Exp. Sta. Bull. No. 256 
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The faint wing spots and Nearctic distribution 
readily distinguish this species from mexicanus, 
its nearest relative the group. Its crepuscular 
habits have frequently been noted. Stone(1938) 
and Knab (1916), cited above, give good figures, 
and the latter includes drawings the wings 
compared mexicanus. 

Bequaert (1926) points out, Palisot’s 
sulphureus was composite species with the de- 
scription and figure apparently only applying 
his Santo Domingo specimen. Since wing 
spots are described figured, and leg markings 
are not mentioned, apparently ignored his 
specimen. None Palisot’s types have 
ever been located and are presumed is, 
therefore, permissible base sulphureus the 
Caribbean description and figure, area where 
crepuscularis has never been taken. 
Chlorotabanus have ever been retaken Santo 
Domingo, but they may eventually found 
when the crepuscular habits are utilized, 
which case neotype can established and 
when the International Commission authorizes. 
the meantime, sulphureus can removed 
from synonymy crepuscularis and, following 
Bequaert (1940b), synonymized with inanis 
discussed below. 

ported around the eastern and southern United 
States from New Jersey Arizona. probably 
extends into northeastern Mexico well. 


Chlorotabanus (Chlorotabanus) inanis (Fabricius) 


Fic. 
Tabanus inanis Fabricius, 1794, Ent. Syst. IV, 368. 
Knab, 1916, Ins. Inscit. Mens. 4:99. Bequaert, 1926, 
Med. Rep. Exped. Amazonas, 232. Dunn, 1934, 
Psyche Bequaert, 1940, Bull. Ent. Res. 30: 
450; 1940, Rev. Ent. 11: 318. Type, Cayenne; 
Copenhagen Museum (Kiel Collection) there 
pinned label seen CBP, August, 1953, but the 


specimen unfortunately has been completely destroyed. 
See remarks below. 

Chlorotabanus inanis (Fabricius), 1929, Ann. Nat. 
Mus. Wien (partim). Fairchild, 1940, Rev. 
Ent. (which see for additional figures and 
references omitted synonymy below). Antunes, 
1937, Rev. Facultad Carrera and Lane, 
1945, Arquivos Mus. Paranaense, 135. Bequaert 
and Renjifo-Salcedo, 1946, Psyche 53: 73. 

Tabanus (Chlorotabanus) inanis Fabricius 
Zool. Anz. 1934, Rev. Ent. 4:71. 
1940, Rev. Ent. 11: 318. 

Tabanus ochroleucus Meigen, 1804, Klass. 
collection unknown; not seen with other Meigen types 
Paris, August, 1953, nor Vienna. 

Tabanus sulphureus Palisot Beauvois, 1813-1820, Ins. 
rec. en. Afr. en. Amer., 222 (partim, see discussion 
under crepuscularis above). Type, ‘‘Saint 
Dominique, Etats-Unis d’Amerique;’’ probably lost. 

Tabanus sulphureus Macquart, 1847, Dipt. Exot. Suppl. 
unicolor Wied.), Brazil; seen both authors BMNH, 
1953. Not Palisot Beauvois, 1813-1820 above. 

Tabanus Walker, 1848, List Dipt. Brit. Mus. 
I,p. 171. Type intact except for missing antennae; 
locality doubtful; seen (1930) and both 
authors BMNH, 1953. 


1930, 
Bequaert, 
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Tabanus Walker, 1850, The Zoologist, Ap- 
pendix 66. Type, Brazil; originally BMNH, not 
found authors 1953, apparently lost. 

Tabanus and Chlorotabanus mexicanus Authors not 
Linnaeus, 1767 (See Fairchild, 1940, for references). 
indicated above, the original pin and label 

inanis are present the Kiel Collection, but 

the type specimen from Cayenne has been de- 
stroyed. There the Copenhagen Museum 

Collection female from Mer.” fair 

condition seen CBP which was identified 

Fabricius and which proposed designated 

neotype when that type category officially 

however, the specimen not from 
the type locality. pest has damaged both 
pleura, but the body otherwise intact, and 


Text Fic. Comparison female antennal varia- 
tion Chlorotabanus spp.; inanis (Fabr.) (Pan.), 
(Mex.), (French Guiana), (Brazil); mexicanus (L.) 
(Pan.); and unicolor (Wied.) (Pan.), (Brazil). 


one antenna present minus only the annuli. 
Because age, evidence green remains and 
all parts are yellow, but the specimen agrees with 
the present interpretation narrow-fronted 
Chlorotabanus inanis. With the difference that 
the dorso-basal tooth little more prominent 
and sharper the proposed neotype, Fairchild’s 
(1940) figures for the front and antennal plate 
will illustrate this specimen. Moderate discolor- 
ation has occurred only the last four tergites. 
specimen the collection CBP from French 
Guiana close agreement with this 
Secretary the International Commission has 
been officially notified this designation, accordance 
with the provisions the Copenhagen Conference. 
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The fronts the females inanis are very 
narrow (index 7.5), slightly convergent below 
parallel-sided; the antennal plates are elong- 
ated, usually nearly twice long deep and 
over twice the length the annuli, the dorsal 
margin sinuous and the basal angle obtuse. 
Considerable variation occurs the shapes 
the plates illustrated text fig. Un- 
fortunately, occasional specimens which cannot 
separated otherwise, the plates are propor- 
tionately shorter and broader with more promin- 
ent dorsal angles. The wings are faintly yellow 
the costal margin subhyaline behind; the 
cross-veins are not clouded but the veins them- 
selves have contrasting blackish sections. 
spread species which was reported Fairchild 
(1940) from Paraguay British Honduras but 
view the present restriction characters, some 
these localities should rechecked. Material 
has been seen with the following data: 
Teapa, Tabasco, April, 1947, Downs 
coll. Panama: 212, from localities. Co- 
lombia: Villavicencio, Dept. Meta, December, 
1941. Mt. Duida, 15, 1938; 
Arabupu, Nov.-Dec., 1938, Pinkus 
French Guinea: Mana River, June, 1917; 
Oyapok River, Klages (no date). British 
Guiana: 1908, Wise (no other data). 
Brasil: 29, Aura, Para, date, Damas- 
ceno coll; Ponce, Chapada, Matto Grosso, 
660 m., Lane coll; and another Ponce, Matto 


Grosso, August, 1934. Known also from 
Costa Rica and Paraguay. 
Chlorotabanus (Chlorotabanus) ochreus sp. 


large, robust pale-yellowish-bodied fly with- 
out distinctive markings, and wide, parallel-sided 
frons but callosity. 

Holotype 15.5 mm. Head wider than 
thorax, eyes red, glabrous. Frons buff pollinose, 
rather wide and parallel-sided, index 4.0; 
basal callosity, small irregular median yellow 
spot. Subcallus, face and cheeks 
pollinose. Vestiture genae, palpi 
antennal segments pale yellow. Antennae 
figured, yellow, the plates distinctly longer than 
broad, and but little longer than the annuli. 
Palpi pale yellow, rather elongate but not attenu- 
ated. rather small, shining red-sclero- 
tized. 

Thorax pale buff, the abdomen straw yellow. 
Legs and halteres yellow. Entire vestiture con- 
colorous, few darker reddish hairs distally 
the fore and hind tibiae. Wings slightly tinted, 
the costal cells little darker; veins entirely 
yellow, darkened sections, spur veins 
subepaulets bare. pale yellow. 

[Brazil], crepuscular, blood 
green, Ad. Lutz No. MCZ from Ad. 
Lutz inanis. 

size and build this larger than parviceps 
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inanis, and resembles pallid chloroticus 
aeratus. The wide, completely pollinose, parallel- 
sided frons, and distinctive antennae will readily 
separate this from related species. 


Chlorotabanus parviceps 

Zool. Anz. :17. Type, Brazil; Berlin Mus., 
studied loan, March, 1954. Not Osten 
Sacken, 1887. 

Chlorotabanus parviceps 1934, Rev. Ent. 297. 


The type male lacks antennal flagella, but 
their presumed shapes and proportions may 
interpolated from male AMNH from Santa 
Catharina, Brazil, which agrees closely having 
reduced areas enlarged ocular facets (about 
one-third the total area), visible, vertical 
tubercle and other characters. The male 
inanis differs having larger, wider head, due 
greater enlargement the facets the upper 
two-thirds the eye area. 

female the collection CBP from Poco 
Preto (Santa Catharina), Brazil, ap- 
pears associated with the above parviceps 
males and may designated allotype. 
mm.,-has straw-yellow body color, clear wings 
without darkened cross-veins but strong dark 
spot the axillary excision, and costal cells 
hardly tinted; legs unicolorous, but the apical 
fourths the tibiae with prominent black hairs. 
The front relatively broad (index 4.2) and 
convergent below. The length the ocular 
margin from the inner angle top subcallus 
lowest point genae subequal the height 
the frontal margins. The antennal plate 
almost third longer than wide with obtuse 
dorso-basal angle, but plainly less than twice 

other specimens from Salobra State, Brazil, 
the base the plate wider and the dorsal 
angle subrectangulate but the proportionate 
lengths the annuli are the same. The frontal 
and other characters agree. The above allotype 
was compared with the proposed neotype 
inanis Fabr. CBP, August, 1953, Copen- 
hagen Museum, and found not agreement 
the same particulars given below. 

Females inanis from various localities 
differ from the above most noticeably the nar- 
rower fronts, but also having the frontal 
margins the eyes longer than the genal margins 
viewed from front (the eyes thus appearing 
larger), wings, especially the costal cells, more 
definitely tinted with tendency darkening 
the cross veins particularly the apices 
discal cells, tibiae without black hairs the 
distal fourths, and antennal plates more elon- 
gated, over twice the length the 

Distribution: Specimens are hand only from 
Brazil and Peru, though doubtless some records 
elsewhere inanis should apply 


Data addition the allotype above, 
Corupa, Sta. Catharina December and 
October 1938; Tingo Maria, Peru 
June. The type locality gives 
little specific information there are numerous 
towns that name Brazil. 


Chlorotabanus (Cryptotylus) unicolor 
(Wiedemann) 

Tabanus ferrugineus Thunberg, 1789, Mus. Nat. Acad. 
Upsala Dissert., 91, 1827, Nova Acta Soc. 
Sci. Upsala 9:55. Type Cayenne; fragments in- 
cluding wings now Uppsala Mus. Not ferru- 
gineus Meigen 1804. Not Strom (1768). 

Tabanus unicolor Wiedemann, 1828, Auss. Zweifl. Ins. 
141. Type Brasil; not seen Vienna Museum 
CBP, August, 1953, nor Copenhagen where other 
Wiedemann types are located. Not found Berlin 
Mus. Peus nor Frankfurt Mus. Franz. 

Cryptotylus unicolor (Wiedemann), Lutz, 1909, Coll. 
Tabanidas Inst. Oswaldo Cruz Manguinhos, 29. 
(See Fairchild, 1940, for other figures and subsequent 
early references.) Add: Stone, 1944, Bol. Ent. Venez. 
(key). Bequaert, 1944, Psyche 51:17. Be- 
quaert and Renjifo-Salcedo, 1947, Psyche 53: 73. 
Bouvier, 1952, Mem. Inst. Oswaldo Cruz. 50: 590. 

(Wiedemann), Enderlein, 
1925, Mitt. Mus. Berlin 387. 

Amphichlorops unicolor (Wiedemann), 1929, Ann. 
Naturhist. Mus. Wien. 245; 1934, Rev. Ent. 90. 
(Wiedemann), 

1932, Rev. Ent. 90. 

Tabanus castaneus Macquart, 1834, Hist. Nat. Dipt. 
198. Type Cayenne; location unknown; not seen 
either author European collections visited 1953. 

Tabanus ochraceus Macquart, 1838, Dipt. Exot. 149 
(partim). Cotype Cayenne seen both authors 
Paris Museum, 1953 second cotype the same 
Amphichlorops flavus (Wied.), see later discussion). 

Tabanus sulphureus Macquart, Dipt. Exot. Suppl. 
II, (partim). Types Brazil; seen both 
authors BMNH, 1953, antennae missing. 

Tabanus princeps 1910, Ann. Mus. Buenos Aires 
13: 478. Type Matto Grosso, Brazil; Mus. Hist. 
Nat., Buenos Aires. Type lacks antennae but syn- 
onymy based other characters reported Dr. 
Barretto (correspondence). 

Amphichlorops princeps (Bréthes), 1934, Rev 
Ent. 271. 

Omallia viridis Enderlein, 1925, Mitt. Mus. Berlin 11: 
389. 1930, Zool. Anz. 87:17. Type 
Cordillera, Colombia; Berlin Mus., studied loan 
CBP, March, 1954. 


EXPLANATION FIGURES 

Fic. Head and antenna male Chlorotabanus 
antennal plates from Para, 
Brazil, above, and French Guiana, below. 
Same, Chlorotabanus (Chlorotabanus) parviceps Krb. 
antenna, and palpus Chlorotabanus (Chloro- 
tabanus) parviceps Krb. Same, Chlorotabanus 
(Chlorotabanus) ochreus, sp. Same, Chloro- 
tabanus (Cryptotylus) (Stone). Fic. Same, 
Chlorotabanus (Cryptotylus) innotescens (Walk.). 
Same, Chlorotabanus (Cryptotylus) 
Same, Chlorotabanus (Cryptotylus) chloroticus subsp. 


aeratus, nov. 
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Chlorotabanus (Fabricius), Kréber, 1929, Ann. 
Naturhist. Mus. Wien 43: 246 (partim, fig.) 

NOT Atylotus aurisquammatus Bigot, 1892, Mem. Soc. 
Zool. France Type obviously wrongly 
labelled from Brazil; seen both authors, 1953, 
this the European Atylotus and can 
removed from Neotropical synonymy where has 
been placed several previous authors. 

This robust, rich orange rufous species now 
well defined, and should readily recognized 
the distinctly shaped, hooked antennae, with 
distinct angle the lower margin. The male 
discussed and compared that chloroticus 
aeratus below. The frontal indexes females 
vary between 5.5 and (1929, 
cited above, and 1930) figured the male antenna 
and palp what called inanis, but they are 
obviously (1930) descrip- 
tion the type male viridis End. 
unicolor) having small facets and dense white 
hairs the eyes was erroneous, this type was 
seen CBP 1954 and found almost 
agreement, except for size 
greenish condition, with male each from 
British Guiana (16 mm., CBP collection) and 
from Panama mm., GBF collection) with 
large upper, bare facets. The two males the 
cotype series sulphureus Macquart (not 
Palisot Beauvois, 1813-1820) are apparently 
this species. Though the latter lack antennae for 
confirmation, the other 
occipital tubercles agree. male 
castaneus (1934) appears belong here, since 
said have prolonged antennal tooth, 
green mediastinal vein and other characters which 
seem fit. 

Professor Bertil Kullenberg Uppsala, Sweden, 
kindly sent drawing the antenna one 
two cotypes Tabanus ferrungineus Thunberg 
which readily recognizable this species, plus 
length mm., and rudimentary spur vein 
one wing only one specimen. Mr. 
Oldroyd however, has confirmed that 
Tabanus ferrugineus Strom (1768) valid 
prior homonym that the well known 
tylus unicolor fortunately still the applicable 
name. 

Distribution: Material 
Panama: from localities. Trinidad: 
Tamana, August, 1942 (no date coll.). French 
Cayenne, October, 1954, Floch coll. 
British Guiana: Bartlet coll. (no other 
data). Brazil: 29, Zona N.O.B., Salobra, 
1938. Prov. del Sara, 450 


Bolivia: 
m., November, 1909, Steinback. Known also 
from Peru. 


seen from 


Chlorotabanus (Cryptotylus) chloroticus 
Cryptotylus limonus authors (not Townsend 1897). 
Fairchild, 1940, Rev. Ent. 11: 720 (figs. Stone, 
1944, Bol. Ent. Venezolana Bequaert, 1944, 
Psyche 51:17. Bequaert and Renjifo-Salcedo, 1946, 


Psyche, 53: 73. 
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Chlorotabanus inanis (Fabricius), 1930, Zool. 


Anz. 87: (partim). 
Tabanus (Ommallia) viridis Enderlein, Bequaert, 1940, 
Bull. Ent. Res. 30: 449. 


medium-sized pale golden yellowish species 
with strongly toothed antennae and small basal 
callosity the front the female. 

Holotype bare; front rather 
broad (index 6.0), parallel-sided, golden yellow 
pollinose with short concolorous and brown hairs; 
small, bare, yellow basal callosity present with 
short, attenuated dorsal extension Sub- 
callus, face, and cheeks dull, golden pollinose, and 
concolorous pilose below. 
yellow, the plates rather slender, not angulate 
below, strongly excised dorsally 
thumbs teeth which reach little over half 
way the annuli. Palpi golden yellow pilose 
and pollinose, rather slender and pointed 
figured. Labellae shining black sclerotized. 

Thorax, including scutellum, golden yellow 
pilose and pollinose, the pleura little paler. 
Legs yellowish with concolorous hair, few black 
ones the apices the hind tibiae. Wings 
hyaline, costal cells pale yellow, veins yellowish 
green without dark sections; spurveins base 
very short. Subepaulets bare. yel- 
low. 

Abdomen reddish orange, the vestiture golden 
vellow, few scattered black hairs the last 
three tergites. 

Moja Pollo, Panama Prov., Rep. Pan. VI-12-40. 
MCZ through courtesy Fairchild. 

Allotype the female except 
for sex differences, and readily associated, the 
thoracic vestiture more brassy yellow, and some 
greenish shades basal abdomen, veins and 
halteres. Head wider than the thorax, eyes 
glabrous, area enlarged facets occupying 
upper two-thirds with downward dip outwardly 
(Fig. 7). The ocular margins are not sinuous 
across the occiput viewed from above 
seen unicolor and subsp. aeratus. Vertical 
tubercle small, compressed but visible about 
eye level. Frontal triangle, face, cheeks, and 
antennae the female. Palpi pilose 
the apical segments subovoid, 
hardly twice long thick, nipples. Fore 
tarsal claws subequal. Spur veins longer than 
holotype and angled forward. 

Blanton leg. MCZ. small male 
unicolor taken the same collection. 

agree closely with above types, though some have 
discolored darker areas the abdominal integu- 
ment, others there are more greenish shades 
the abdomen and some appendages. Wear 
sometimes accentuates the frontal callosity 
the females, but the structure always well 
separated from either ocular margin. Occasional 
males show tendency toward sinuosity the 
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occipito-ocular margins but not marked 
the males and aeratus. Spur-veins 
are variable both sexes, but present all 
material seen. 

Panama: same data allotype; 
Almirante, P., April, 239, Moja 
Pollo, P., V-27 VI-24, Ft. Kobbe, 
Z.:—in horse trap, Aug., 1950, Aug., 
1951, June, 1952, and July, 1952; Ft. 
Gulick, Z., light trap, May, 1954; 
Gatun, Z., horse trap, May, 1954; 
Aguadulce, P., light trap, Aug., 
1951; Coco Solito, Z., horse trap, July, 
1953; Old Panama, P., August, 1943; 
New San Juan, Chagres River region, P., 
July, 1939; Utevey, Pacora, P., 
August, 1941. Colombia: 
Dept. Meta, May and June, 1942. Trinidad, 
St. Augustine:-23 May, 1935, 
Weber; May, 1945, McCallum, light; 
May, 1945, Donold; and May, 1945, 
BMNH viridis End. Other para- 
types collections USNM, MCZ, Vienna 
Natural History Museum, Pechuman and the 
authors. Brazil: Paulo. Salto Avan- 
handava. coll., [March, 1943]. 
collection Barretto. 

This species series noticeably smaller than 
unicolor subsp. aeratus. also 
has more northern distribution than 
which the antennal characters most closely re- 
semble, plus more evident frontal callosity 
the females. The spur-vein usually prominent 
and divergent forward, and there are usually 
some black hairs apically least the hind 
tibiae, whereas aeratus the spur-veins are 
absent present are more often short and 
parallel and there are black hairs 
hind tibiae the limited number females 
studied, very few scattered ones the only 
male seen. The differences from unicolor are 
more marked, especially the shapes the 
antennal plates which are consistently com- 
pressed laterally and broader both sexes 
with pronounced angles below, and the 
dorsal angles excavation are wider open with 
shorter dorsal teeth. The frontal callosities 
the females chloroticus are always more prom- 
inent. appears probable that some the 
(1930) with antennal teeth almost long 
the basal plate were this species, but odd 
that did not mention the frontal callosities 
these females. 

The known distribution chloroticus 
present includes only Panama, Colombia, Brazil 
and Trinidad, though the occurrence the latter 
island suggests that least intermediate 
localities the mainland when suitable samp- 
ling attempted for these crepuscular species. 
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Chlorotabanus (Cryptotylus) -hloroticus 
subsp. aeratus nov. 

Cryptotylus princeps Authors. Not Tabanus princeps 
Bréthes unicolor Wied.). 

Tabanus (Cryptotylus) princeps Bréthes, Bequaert, 1940, 
Psyche 51: 18. 

Cryptotylus princeps (Bréthes) Fairchild, 1940, Rev. Ent. 
(with query). Stone, 1944, Bol. Ent. Venezo- 
lana 132. 

Chlorotabanus inanis (Fabricius), 1930, Zool. 
Anz. 87: (partim). 

Information Bréthes’ type received cor- 
respondence from Dr. Barretto indicates 
that princeps Bréthes actually synonym 
unicolor Wied. The specimens determined 
princeps Bequaert (1940a), Fairchild (1940), 
and Stone (1941) appear best placed fairly 
well marked race chloroticus. More adequate 
material needed substantiate its present as- 
signment only subspecies, however. 

Holotype subparallel, index 
6.5, yellow pollinose with mixed short yellow 
and black hairs; tubercle spot vertex; 
vestigial, linear basal callosity not well de- 
veloped even chloroticus. Subcallus, face, 
and genae bright yellow pollinose, and with 
short concolorous beard. 
yellow. Scapes not swollen, plates with strong 
porrect dorsal tooth chloroticus, not reaching 
the annuli, angle below, but low hump the 
distal two-thirds (see text fig. f); annuli pro- 
portionately shorter relation the 
plate). Palpi bright yellow with concolorous 
hairs. Labellae largely sclerotized. 

Body, legs, and vestiture bright brassy (hence 
the name) yellow, dark hairs distally the 
hind tibiae. Wings hyaline, costal cells yellow, 
vestige spur-vein one wing only. Cell 
wide open. yellow with greenish 
knobs. Subepaulets bare. 

Maracaju, Matto Grosso, Brazil, April-May, 
1937, Shannon and Fairchild coll. de- 
posited 

Allotype 16mm. wider than thorax, 
enlarged facets occupying upper two-thirds the 
upper eye area, wide band small facets with 
sinuous margin behind, across the occipit. 
very small depressed tubercle the occipital 
notch, covered with short yellow hairs. Frontal 
triangle, face, and cheeks pale yellow pollinose 
with concolorous hairs below. Antennae yellow 
with greenish shades the flagellum, the plate 
more slender than the the dorso-basal 
thumb not reaching the annuli but longer and 
more slender than unicolor (the plate also 
proportion the annuli), and with low 
hump but angulation beneath, the 
female. Palpi yellow, ovoid, little less than 
twice long thick with concolorous hairs. 
Thorax and scutellum covered with dense brassy 
yellow pile, paler the pleura. Legs uniformly 
yellowish with some greenish shadows; black 
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hairs the tibiae. Wings hyaline, costal 
cells pale yellow, veins yellow and green, spur- 
veins short and parallel 
bare. Halteres yellowish. Abdomen yellow, darker 
posteriorly, clothed mainly with 
hairs, but with increasingly numerous scattered, 
longer black hairs tergites 

Coa Guazu Distr. Facia Primera, 
January, 1932. Hussey, light.” 
Mus. Zool., Univ. Mich. 

Paratypes, same data holotype 
MCZ, USNM and authors’ coll. Female from 

The few specimens seen subsp. (or 
reported have been from Matto 
Grosso, Brazil, with the exception the above 
male, and female from Villa Rica, Paraguay. 

The subspecies differs 
larger size (16-18 mm.) somewhat brighter yellow 
vestiture, and, the limited material seen, less 
well defined frontal callus and usually shorter ap- 
are similar shape those but 
somewhat stouter and with style proportionately 
shorter. 

The shape the head the male including 
the sinuous hind margin and robust size the 
same for unicolor male from British Guiana 
but the general color more yellowish; most 
unicolor lack even angle base vein 
and the shapes the antennae differ the 
females. While aeratus females are similar 
size unicolor, the deeper rusty red the latter 
and the hind tibiae with many black hairs, 
addition the difference shapes antennae, 
readily separate them. 


Chlorotabanus (Cryptotylus) innotescens (Walker) 

Tabanus Walker, 1854, List Dipt. Brit. Mus. 
Type, Tapajos, Brazil; studied both 
authors BMNH, 1953. 

Cryptotylus pallidipalpis Stone, 1944, Bol. Ent. Venezo- 
lana 3:131. Type Caura Valley, Venezuela; 
MCZ. Fairchild, 1955, Novedades Cientificas. Con- 
trib. Ocas. Mus. Hist. Nat. LaSalle, Apartado 681, no. 
16,7 pp. 

Tabanus aurora Authors, not Macquart, 
1929, Ann. Naturhist. Mus. Wein 43: 246 only). 
Bequaert, 1926, Med. Rep. Exped. Amazonas, 233. 


This the largest species the group 
mm.) and readily separated from the others 
the characters the key. The combination 
frontal callosity, lack strong excavation the 
antennal plate, creamy white palpi and white 
pilose and pollinose genae are distinctive. The 
frontal index about 1:6. Male 


that described and figured (1929, 


different species. Bequaert reports this species 

(as having life unbanded 

eyes, green blood, and crepuscular habits. 
Variation both size and coloration rather 
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marked. have examined two the five 
specimens reported Bequaert (1926) from 
Vista Alegre, Rio Branco, Amazonas. One 
these was compared with Walker’s type 
innotescens GBF and found agree detail. 
This specimen has the dorsum thorax pale 
cinnamon brown, thinly grayish pollinose, clothed 
with appressed orange hairs and short erect 
black hairs, the latter sparse the disc, longer 
and more numerous the sides. There are 
small tufts whitish hairs above wing bases and 
the pleura and sternum are thickly 
linose and white haired. abdomen has the 
integument yellow, thinly yellowish 
dorsally and with rather sparse mixed orange and 
blackish brown hairs. Beneath the abdomen 
white pollinose and white haired. The other 
specimen from Vista Alegre has much sparser 
black hairs thorax and abdomen, being almost 
wholly orange haired dorsally. third specimen 
from Francisco Guayo, Delta Amacuro, 
Venezuela, Ortiz coll. larger 
and with darker integument, the black hairs pre- 
dominating dorsum thorax and almost 
wholly replacing the orange hairs the abdomen. 
There seem other differences among the three 
specimens. From the description, the type 
pallidipalpis Stone, also from Venezuela, repre- 
sents condition intermediate between the above 
Amazonian and Venezuelan specimens respect 
the color the vestiture. 

Lutz al. (1914), placed aurora Lutz’ 
Chelotabanus but later (1918) transferred 
new genus which Borgmeier 
(1933) made the genotype. This was based, 
however, presumably the same misidentifica- 
tion cited above and therefore leaves the status 
Odontotabanus dependent ruling the In- 
ternational Commission following precedents es- 
tablished Opinions 65, 168, 169, 173, 
Since Cryptotylus under Chlorotabanus 
treated and which (syn. aurora 
authors, not Macquart) now assigned, has 
precedence, the outcome such official 
decision could most only place Odontotabanus 
synonym but more likely the 
name would apply the tabanine element with 
hairy subepaulets which the true 
belongs. 

spite its implied relationship here, the 
type female Krober seen 
CBP Munich, August, 1935, has hairy sub- 
epaulets and belongs the Tabanini. The type 
aurora Macq. also has hairy subepaulets 
and very narrow frons checked Paris 
Museum both authors and very different 
insect from innotescens 


Chlorotabanus (Cryptotylus) cauri Stone 


Fic. 


Cryptotylus cauri Stone, 1944, Bol. Ent. Venezolana 
Type Caura Valley, Venezuela; MCZ. 
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This small yellow-orange species with wide 
front (index about and indistinct callosity, 
the antennal plate distinctly excavated but 
dorso-basal toothlike extension. The species 
known present only basis the type and 
two paratypes collected the same time and 
place. The figure was drawn from paratype 
USNM. 

DISCUSSION 

Ommallia was erected Enderlein (1925) with 
viridis End. unicolor Wied., q.v.) geno- 
type and with four other 
interrupta End., herculeana End., brevihamus End., 
and thiemeana End. Krober (1931, Rev. Ent. 
293) stated his belief that viridis was the male 
Chlorotabanus inanis, and that herculeana was 
the male Tabanus trigonus Coq. from Japan; 
retained Ommallia only for the remaining three 
species. Borgmeier (1933) noted that the geno- 
type Ommallia was viridis, and that the 
remaining species were reality generically 


distinct thought they would 
need new generic name. This proposed 
(1934) Alliomma with genotype Ommallia 
thiemeana End. The types herculeana End., 
brevihamus End., and End., were 


studied loan from Berlin Museum CBP and 
found have setose subepaulets; hence they be- 
long the Tabanini. closely re- 
lated Chelommia End. (genotype cinna- 
momeus Schin.), indeed the two are separable, 
whereas, Ommallia becomes exact synonym 
subgenus having the same genotype 
species. Bequaert and (1946) 
have considered the fourth species, interrupta End. 
synonymous with thiemeana End. 

pertinent establish lectotypes for 
certain synonyms cited the previous text under 
respective species listed. 

Tabanus sulphureus Palisot Beauvois (=C. 
inanis (Fabr.) from Santo Domingo and crepus- 
cularis (Beq.) from the A.) composite 
based missing types different species 
discussed previously. The description and figure 
clear wing applies only inanis which 
“indication” the name sulphureus now as- 
signed authority Article 25A and Opinion 
the Rules, and the type locality thus becomes 
Santo Domingo (Hispaniola). 

Tabanus sulphureus Macquart was described 
independently Palisot Beauvois above, 
based two specimens each sex London 
from Brazil. Two different species also are 
represented cited previously, namely, inanis 
females, and unicolor males. establish un- 
ambiguous synonymy, female with antennae 
herewith designated lectotype making 
sulphureus Macq. synonym inanis only. 

Tabanus ochraceus Macquart based two 
specimens different species Paris Museum. 
One agrees with unicolor (Wied.) shape 


Philip and Fairchild: 


American Biting Flies 323 


antennae and other characters and herewith 
designated lectotype. The other syntype 
probably specimen flavus Wied. 
(genotype species Lutz). 


SUMMARY 


Described new are Chlorotabanus (Chloro- 
ochreus sp., holotype from Bocaina, 
Brazil, (Cryptotylus) chloroticus sp., holo- 
type and allotype from Panama, and 
(Cryptotylus) chloroticus subsp. 
holotype from Matto Grosso, Brazil, and allo- 
type from Paraguay. Cryptotylus Lutz con- 
sidered subgenus Chlorotabanus, and 
key nine contained species and one subspecies 
provided, all but one which are Neotropical. 
New information synonymy includes: 
sulphureus Pal. equals inanis Ommallia 
viridis End., Tabanus castaneus and 
princeps Bréthes equal 
Tabanus limonus Authors (not Townsend) 
equals chloroticus sp.; pallidi- 
palpis Stone and Tabanus aurora Authors (not 
aurisquammatus Big. removed from synonymy 
Neotropical unicolor and synonymized with 
Palaearctic fulvus (Meig.). Lectotypes 
Tabanus sulphureus Pal., Macq. and 
ochraceus Macq. are established. longi- 
appendiculatus Macq. (syns Bell. 
and Macrocornus pallidus Krb.) removed 
from this group and transferred Phaeotabanus. 


SUPPLEMENTAL NOTE 


While the foregoing review was press, 
additional species, stonei, was de- 
scribed from Venezuela Maldonado Capriles 
(1955, Proc. Ent. Soc. Washington, 57: 189) and 
should included the foregoing discussion 
the subgenus This species very 
close structurally chloroticus described above, 
but uniformly much darker reddish ap- 
pearance, including all appendages, this color being 
accentuated black hairs over the entire dorsum 
thorax and abdomen; the pleura and legs are 
predominantly, and apical palpal segments en- 
tirely brown black haired. The dorsal tooth 
and apical annulus are shorter proportionately 
the plate than and spur veins 
are evidence. Among the holotype and 
paratypes seen C.B.P. which were kindly 
provided the writers Maldonado), these 
differences from chloroticus have been consistent, 
but there unusual variation the widths 
fronts with indexes 2.9 4.4 speci- 
mens, with mean 3.5. Total length varies 
from 14.5 mm. 

While Fchld. has the same dark 
reddish appearance, differs from stonei 
lack basal teeth the plate, prominent 
line the abdomen, and quite different 
frontal characters. 
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Chlorotabanus (Cryptotylus) Maldonado 
will key out couplet the preceding key 
where can separated the combination 
the dark vestiture, dark reddish appearance, 
short antennal teeth and spur veins bases 
Ry. The discovery this species strengthens 
the possibility that also distinct from 
chloroticus specific level. 
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then quotations one several pages each from Lin- 
naeus, Cuvier, Darwin, Huxley, Vries, and 
Woodruff. Many authors are quoted, all English, 
whose original work was another language, often not 
generally available English-speaking students. There 
bibliography, but there index authors 
quoted and index subject matter and workers 
mentioned. 

This book contains entomology such, and none 
the principal writers quoted primarily ento- 
mologist, but valuable source selected reading 
over wide field biology. The extracts quoted are 
brief that many cases the reader will wish 
original sources. For entomologists believe this 
book notable chiefly for the opportunity affords 
graduate students and others with broad interest 
for occasional reading the fundamental phases 
biology. 

ASHLEY GuRNEY. 
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INTRODUCTION 


The genus Colobostema was proposed Ender- 
lein 1926. The characters cited diagnos- 
tic are strictly venational, his other genera, 
and are equally difficult apply. This 
another the genera that has been rejected 
Duda (1928a), but the basis structures 
other than the wing veins here considered 
distinct and valid genus. 

Enderlein designated the type species old- 
enbergi Enderlein which was originally described 
the same paper the generic description. This 
species was described from single femalespecimen. 
has not been recorded since. Duda has 
indicated that oldenbergi most probably the 
female Scatopse tristis Zetterstedt, although 
also indicates that might the female 
nigripennis Meigen. two latter species are, 
fortunately, congeneric either might serve 
the type species the genus. This can 
finally determined only comparison the 
type with known females the two above 
named species. This might, however, diffi- 
cult, since females this genus seem but 
rarely collected. Duda, for example, saw but 
four females and only one female 
that assumed was nigripennis. the 
eighty-odd specimens this genus (representing 
seven species) that have been available 
there have been only two females. 

Through the courtesy Dr. Fritz Peus the 
Zoologisches Museum Humboldt Universitat, 
Berlin, and Dr. Paul Freeman the British 
Museum (Natural History), have had male 
specimens both and nigripennis 
available for examination. From Enderlein’s de- 
scription oldenbergi seems most probable 
pean species are clearly congeneric with Scatopse 
varicornis Coquillett tibialis McAtee), two 
hitherto undescribed North American species, 
undescribed species from Panama, and unde- 
scribed species from the Philippines. 

Enderlein included this genus, addition 
the type, fumipenne Enderlein from New 
Guinea and Scatopse incompleta Verrall from 
Europe. The inclusion the latter species 
seems doubtful from available descriptions, since 
unlike other members included here. From 
descriptions and illustrations the literature 
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seems probable that Scatopse picticornis Edwards 
(1931) from Sumatra, pulchripes Brunetti 
(1925) from India and turneri Duda 
from Africa belong this genus. addition, 
possible that lapponica Duda and 
simplicinervis Duda (1928a) from Europe also 
belong here. 

this paper triste (Zett.) and nigripenne 
(Mg.) from Europe and varicorne (Coq.) will 
redescribed. Two North American species, 
one Panamanian species and 
species will described new. 


GENERIC DESCRIPTION 
Colobostema Enderlein, 1926. Zool. Anz. Type 
species: Colobostema oldenbergi Enderlein tristis 

Zett. nigripennis Mg. fide Duda, 1928a]. 

The specimens the species included this 
genus that have been available are medium 
sized scatopsids ranging from 1.14 2.24 mm. 
total length. The color varies from dark grey- 
brown nearly black, and all are essentially dull. 
least three species have pale areas the legs 
and pale tarsi, and two have pale yellowish spots 
posterior the wing bases. The females the 
two species where females are known have 
several antennal segments bright yellow; the 
males two entirely different species show the 
same character. The wings are most often grey 
brownish, and the halteres are all dark grey- 
brown. 

Head: head (fig. structurally much 
like that Rhegmoclema (previously described). 
There are three ocelli, the eyes are holoptic the 
males and dichoptic the known females. 
differs from Rhegmoclema that the eyes are 
larger, covering the anterior one-half two- 
thirds the head capsule, and are beset with 
rather stout setae. The dichoptic eyes the 
female also separate this genus from those pre- 
viously described. antennae are each 10- 
segmented all known species but otherwise 
Rhegmoclema. head capsule convex 
behind the eyes and bears scattered, stout fine 
setae. complete tentorium present which 
arises posteriorly the premaxillary suture. 

The mouthparts are similar structure 


those Rhegmoclema, but the and 
labellae are very small. pinned specimens 
these mouthparts are quite inconspicuous. The 


maxillary palpi are short, ovate 
setaceous Rhegmoclema, much smaller than 
those either Rhexoza Swammerdamella. The 
labellae are without pseudotracheae. addi- 
tion, the cardo-stipes forms single postero- 
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medial sclerite rather than the paired sclerites 
found all preceding genera. 

Thorax: the thorax (fig. 3B) that 
this genus differs most markedly from the pre- 
ceding genera. Viewed from above, the scutum 
wide long rather than laterally 
compressed. scutum, scutellum and pleural 
areas bear scattered, stout setae (fig. 3B), but 
regular supra-alar row scutellar row 
setae present. cases the anterior spiracles 
are located sclerite approximating equi- 
lateral triangle with the apices rounded rather 
than acute. Setae are distributed the thorax 
the figure, although there considerable 
variation the number setae present 
different species. The postnotal phragma 
rather short. 

The wings (figs. 3A, C-F) have the costa and 
radius conspicuous and setaceous the pre- 
ceding genera. Veins and are also well 
pigmented and rather stouter than 
other genera, but they are not sharply defined 
structurally. There are macrosetae posterior 
but the microtrichia are very long and 
dense all species seen. this latter feature 
which responsible for the dark, dull appearance 
the wings this genus. Veins and 
not attain the wing margin any the speci- 
mens seen. 

The halteres are covered with microtrichia and 
also bear few setae both the pedicel and 
capitulum. 

The legs are general like those the genera 
already described. The tibia the metathoracic 
leg somewhat swollen the anterior face 
the distal one-fourth, feature not seen the 
other genera. The tarsal segments are slender 
Rhexoza; lobe-like, setaceous empodium 
present, and the claws are simple. 

Abdomen: There are 
ments present the males, each with the usual 
pair lateral spiracles. Segment shorter 
than the succeeding segments. 
divided medially into pair lateral tergites, 
each beset with few many setae. Sternum 
likewise longitudinally divided into two sclerites 
but bare setae. Tergum divided into 
two anterolateral tergites and large, postero- 
median tergite. Tergum sparsely setaceous, 
and sternum more densely setaceous. The 
remaining terga and sterna and the membranes 
between are beset with varying numbers setae. 
the first six segments the spiracles are located 
the membrane between the terga and the 
sterna near the middle each segment. The 
spiracles segment the males all the new 
world species are located the 
gins tergum (figs. 2C-F). triste and 
nigripenne, however, tergum modified 
form and reduced size while sternum 
greatly enlarged laterally. these species the 


spiracle located the margin sternum 


(figs. 2A, B). the females that are known 
the spiracles segment are located the 
tergum. 

The membrane the abdomen has the same 
highly modified, longitudinally ribbed form pre- 
sent other scatopsids. There are modified 
setae setal clusters present. 

Male genitalia: The genitalia are small, com- 
pact and. partially withdrawn into segment 
(figs. They are not rotated. Tergum 
all cases drawn into rather narrow, pos- 
teriorly directed, median process which 
iously modified the several species. Sternum 
largely unmodified. The gonocoxites are 
relatively large and somewhat mandible-like 
form. most species the penis valves are 
conspicuous and articulate the gonocoxites 
and the base the penis. The penis sclerotized 
and elongate, often exceeding the whole the 
genitalic complex length. The genital vesica 
free and lies segment 

Female genitalia: differ from those 
any the genera far considered this series 
papers two notable features. There are 
spiracles segment and there single pair 
posteriorly directed, acute appendages located 
the posterior margin sternum (figs. 1H, I). 
These appendages are the same position the 
anterior valvulae the ovipositors the more 
primitive insects. The cerci the two species 
that have been available are very large and 
setaceous. 


SUMMARY GENERIC CHARACTERS 


Antenna with segments. 

Cardo-stipes single, median sclerite dor- 
sad labellae. 

Maxillary palpi small and ovate. 

Rostrum and labellae small 
spicuous. 

Thorax stout, longer than wide. 

regular supra-alar seta row. 
few setae pedicel halter. 

Wings covered with long, numerous micro- 
trichia giving the wing dull brownish grey 
cast. 

teriorly directed, median process. 

11. Both gonocoxites and penis valves present. 

12. Female genitalia with pair appendages 
sternum 

13. Females with but seven abdominal spi- 
racles. 


KEY THE MALES THE KNOWN 
NEW WORLD SPECIES COLOBOSTEMA 


basally white yellowish, each with either 
broad, median, dark band followed 
rower yellow white band all dark 

Tibiae concolorous throughout with coxae and 
femora most with only the prothoracic legs 
bicolored........ 


tbo 


i 
aye 
| 
beg 


Cook: The Genus Colobostema 


DORSAL 


4 


ROTUNDUM 


PENIS 


PENIS 


VARICORNE 


Fic. A-G, male genitalia; and female genitalia. 
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Tergum slightly produced medially (fig. 
vein with sharp, anteriorly directed angle 
near base (fig. penis valves conspicuous 

Tergum not medially produced (fig. 2E); vein 
not anteriorly angulate nor bowed near base 
(like fig. 3F); penis valves very inconspicuous 

Tergum long, deeply incised posteromedially 
(fig. 2F); gonocoxites bilobed (fig. 


Tergum short, shallowly incised posteromedially 
(fig. 2D); gonocoxites entire (fig. 


The known new world females may distin- 
guished the characters cited the description 
variatum. 

Keys non-American species must await the 
time when more the known species are avail- 
able for study. 


Colobostema triste (Zetterstedt), new comb. 
Scatopse tristis Zetterstedt, 1850. Diptera Scand. 


3404. 
Reichertella tristis 1912, Zool. Anz. 
40: 271. 


Scatopse tristis Zett. Duda, 1928, Lindner, Die 
Fliegen der Palaearktischen Region Bd. 2(1), Fasc. 
pp. 39-40. 

Colobostema oldenbergi Enderlein, 1926. Zool. Anz. 68: 
140-141 Duda, species Colobostema. 

Scatopse tristis Zett. Séguy, 1940, Fauna France 36: 

Synonymy 1928 given Duda (1928). 

Males: Total length 
dark grey-brown, dull; head and thorax darkest, 
nearly jet black; antenna dull black, 10-seg- 
mented, covered with silvery pubesence; abdo- 
men lighter grey-brown with yellow-brown and 
silvery pubescence; legs concolorous with abdo- 
men, covered with paler setae, thickest tarsi 
which therefore appear much paler; halteres with 
dark grey-brown black capitulum, pedicel 
yellowish. Wings with brownish cast owing 
numerous, rather long, brown microtrichia; all 
veins brown, obvious. 

Wings mm. long (fig. 
costal margin slightly longer than section 
with sharp angle near base; 1.5 times 
long with gentle S-shaped curve 
beyond the middle. 

pedicel halter with setae, capitulum 
elongate with macrosetae and numerous micro- 
trichia. 

rows setae. reduced and modified 
form (fig. 2A); sternum enlarged, extending 
laterally include spiracles. Genital vesica and 
apodemes 0.25 mm. long. Genitalia with ter- 
gum produced posteriorly into two points; 
gonocoxites broad and setaceous; penis valves 
without setae (fig. 1A). 

Females: Unavailable me. According 
Duda (1928) the antennae the females have 
segments and yellow. The cerci are also 
yellow. 
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Specimens examined: Wolfelsgrun, 
(no other data); St. Wendel, Rheint., 
Duda; Wustung, bei Habelschwerdt, 
Duda. 


Colobostema nigripenne (Meigen), new comb. 


Syst. Besch. 314. 


Scatopse nigripennis Meigen, 1830. 
1912, Zool. 


Reichertella nigripennis (Mg.). Enderlein, 
Anz. 40: 271. 

Scatopse nigripennis Mg. Duda, 1928, Lindner, Die 
Fliegen der Palaearktischen Region, Bd. 2(1), Fasc. 
pp. 31-32. 

Reichertella nigripennis (Mg.). 
France, 36: 299. 


Séguy, 1940, Fauna 


Duda (1928). should noted that Duda con- 
siders that oldenbergi might the female 
this species, although more inclined 
male this species has been available me. 

Male: Total length 2.00 mm. Color dark 
grey-brown, dull; head and thorax darkest, 
nearly jet black; antennae dull black, each 10- 
segmented, covered with silvery pubescence. 
Abdomen paler grey-brown except segment 
concolorous with thorax; with yellow-brown and 
silvery pubescence. Femora concolorous with 
abdomen; tibiae each pale basal one-half, 
darkest near middle; tarsi rather paler than 
abdomen. with capitulum dark grey- 
brown, pedicel yellowish. Wings with decided 
grey-brown cast owing long, numerous micro- 
trichia; all veins brown, conspicuous. 

Wings 2.24 mm. long. Section costal 
margin somewhat longer than section with 
sharp bend near base; 1.2 times long 
with somewhat S-shaped curve. 

Thorax with 30+ subspiracular setae; pedicel 
halter with setae; capitulum elongate, with 
few macrosetae and numerous microtrichia. 

Tergum abdomen with irregular seta 
rows. Tergum reduced, more acute 
row than (fig. 2B). Sternum 
enlarged and enclosing spiracles. Genital vesica 
and apodemes 0.32 mm. long. Genitalia with 
tergum produced posteriorly into two acute, 
widely separated points; gonocoxites apically 
slender, setaceous; penis valves without setae 
(fig. 1B). 

Females: Unavailable me. Duda (1928) 
states that the single female seen him could 
not distinguished from the male except the 
genitalic structure. 

Specimen examined: 
VI, 1902, Sharp. 


New Forest, Hamps. 


Colobostema luzonense sp. 


Male: Total length 2.58 mm. Color very 
dark brownish black, feebly shining, somewhat 
Setae largely black. Head darker 
than thorax, covered with 


long black setae; 
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antenna 10-segmented, longer than head height, 
segments and bright orange, the remainder 
black. Scutum and scutellum with rather long, 
dense, black setae. Abdomen somewhat paler 
than thorax. Coxae, femora and tibiae dark, 
tarsi orange-brown; femora and tibiae with dark 
setae, tarsi with pale setae. Wings with 
brownish cast owing long, dense microtrichia; 
all veins brown. Veins and distinct. 

Wings 2.76 mm. long; section costal 
margin 1.3 long section 1.3 times 
long without any sharp bend near 
base. with one sharp, posteriorly directed 
bend near base followed more gentle curve 
distally. 

Thorax with subspiracular setae. Pedicel 
with setae; capitulum elongate, 
bearing approximately setae anteriorly and 
numerous microtrichia. 

Tergum abdomen with irregular rows 
setae. Tergum with broadly rounded median 
lobe (fig. 2G). Sterum large, broadly and 
shallowly emarginate posteriorly. Genital vesica 


VARIATUM 
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ROTUNDUM 


and apodemes 0.42 mm. long. Genitalia with 
apically rounded process; 
with stout, flange-like ventral lobe and 
apically dilated dorsal lobe; penis valves vestigial 
(fig. 1G). 

Female: Unknown. 

Holotype: Panai, Benguet, Luzon, April 
30, Rivira. Type the National 
Museum. 

Comments: The bright orange third and fourth 
antennal segments and the bright orange-brown 
tarsi make this very distinctive species. 
might noted that this species agrees color 
and wing venation with 
Edwards from Sumatra (1931, Tijdschrift voor 
Entomologie, 74: 280). However, Edwards’ spe- 
cies considerably smaller, with length only 
New Guinea also agrees with this species far 
the description goes. both these cases 
the descriptions are inadequate and positive 
judgement the synonymy the latter two 


TERGUM 7 
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EYE 


PLATEX~ 
LABELLA MAXILLARY PALPUS 


J.C. VARIATUM 


Fic. A-G, terga and sterna segment male; and terga segment female; head male. 
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species and luzonense can made until the 
types are examined. 


Colobostema varicorne (Coquillett), new comb. 


Scatopse varicornis Coquillett, Proc. Nat. 
Mus. 25: 96. 
(Coq.). Melander, 1916, State 


Coll. Wash. Ag. Exp. Sta. Bull. 130: 11. 

Scatopse McAtee, Ent. Soc. Wash- 
ington New Synonymy. 

Males: Total length mm. Color 
dark grey-brown nearly jet black; head 
darkest, dull, covered with brown silvery setae; 
antenna 10-segmented, longer than head height, 
dull, dark grey-brown, covered 
pubescence; thorax very dark black, 
scutum dull, pleural areas shining, covered with 
black setae mixed with few silvery ones; 
abdomen paler grey-brown, pollinose, with yellow- 
brown setae. Coxae and femora tibiae 
each basally white with dark brown band 
toward apex and apically yellowish; tarsi yel- 
lowish; tibiae and tarsi with silvery yellowish 
setae. Wings with brownish cast owing 
long, dense microtrichia; all veins brown; veins 
and distinct. 

Wings mm. long (fig. 3E). 
1.3-2.2 times long with sharp 
bend near base; with two rather sharp bends 
beyond middle. 

Thorax with subspiracular setae. 
Pedicel halter with numerous setae laterally; 
capitulum elongated, bearing few macrosetae 
and numerous microtrichia. 

Tergum abdomen with sparse double 
row setae. Tergum with sinuate posterior 
margin (fig. 2C); sternum sinuately emarginate 
also. Genital vesica and apodemes 0.20 mm. 
long. Male genitalia with tergum produced 
medially, terminating two short, acute pro- 
cesses. Gonocoxites broad basally, more slender 
apically; penis valves short, with minute setae 
mesal surface (fig. 1C). 

Female: mm.; wing length 


1.38 mm. Subspiracular setae pedicel with 
setae. The flagellum the only specimen 


available missing, but according Coquillett’s 
original description, segments are light 
low. Otherwise this like the male color and 
chaetotaxy. 

Section costal margin but slightly longer 
than section 1.4 times long 

Tergum with deep median cleft posterior 
margin (fig. 2H). Genitalia with tergum with- 
out setae; cerci large, covered with both macro- 
and microsetae. Sternum medially divided, 
small, with pair posteriorly directed append- 
ages. These appendages with only 3-4 setae. 
few short setae sternum appendage base 
(fig. 1H). 


Comments: The brightly marked legs make 
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this species quite distinctive among the North 
American members the genus. 

Specimens examined: Indiana, 
Aug. 11, 1916; Kentucky Ridge State Forest, 
Kentucky, June 11, 1947; Plummers Is., 
Maryland, Aug. 11, 1907; Glen Echo, Mary- 
land, July 1922; West Nyack, New York, 
June 1938; Falls Church, Virginia, July 
1950; Alexandria, Va., July 1951 (stream 
margin); Mount Solon, Augusta Co., Va., 
Aug. 1951; Boscobel, Wisconsin, July 


27-31, 1952. 


Colobostema variatum sp. 


Males: Total length mm. Color 
dark grey-brown black, largely dull; antenna 
dull black, 10-segmented, covered with silvery 
pubescence; abdomen and thorax concolorous; 
small area scutum behind wings and under 
scutellum yellowish; halteres dark grey-brown; 
legs concolorous with thorax except prothoracic 
tibiae pale base and apex and all tarsi pale 
yellowish grey; wings somewhat infuscated with 
all veins clearly marked. Setae chiefly dark 
brown black, few pale silvery 
legs and ventral side abdomen. 

Wings mm. long (fig. 
tion costal margin slightly longer than 
section bowed near base but 
without any sharp angle; 1.25 times less 
long with slight double bend 
middle single bend before middle. 

Thorax with 7-13 subspiracular setae; pedicel 
halter with setae; capitulum with few 
scattered macrosetae and numerous microtrichia. 

Tergum abdomen with few many setae. 
Tergum emarginate posteriorly; sternum 
deeply emarginate (fig. 2D). Genital vesica and 
apodemes mm. long. Male genitalia 
with tergum produced posteriorly, apically 
gonocoxites mandible-like form; penis 
valves large, with stout setae mesal margins 
(fig. 1D). 

Female: Total length 2.06 mm.; wing length 
1.62 mm. Subspiracular setae numerous (30+); 
pedicel halter with setae. Antennal seg- 
ments pale, the remaining segments dark. 
Otherwise apparently the male color and 
chaetotaxy. This specimen preserved 
alcohol. 

Section costal margin slightly longer than 

Tergum slightly emarginate posteriorly but 
with deep cleft (fig. genitalia 
without setae; cerci large, covered with macro- 
and microsetae. Sternum medially divided, 
small and bearing posteriorly directed append- 
ages. These appendages each with setae 
sternum base appendages (fig. 

This species can distinguished from 
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varicorne the females the unmarked legs, 
the uncleft seventh tergum and the more setaceous 
genitalic appendages. 

Holotype: Juno, 
Cornell Expedition. 
Cornell University. 
Rouge, Louisana, May, 1947, Wirth. 
same data holotype; Brownsville, 
Texas, Jan. 1904 (light trap); Brownsville, 
Texas, Feb. 1945; Gillett, Texas, June 25, 
1917; Kerrville, Texas, June 
1953; Santa Rosa Is., Escambia Co., 
Florida, May 17, June 1949 (light trap); 
Innerarity Pt., Escambia Co., Fla., May 1950 
(light trap). 

Comments: This highly variable species 
size and color evident the description. 
There are insufficient specimens available, how- 
ever, show any correlation between the varia- 
tion present and distribution. 


Texas, July 1917, 
Type the collection 
Allotype: Baton 


Colobostema arizonense sp. 


Males: Total length 1.73-1.78 
dark grey-brown, dull; head and thorax con- 


VARIATUM 
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LUZONENSE 


colorous; legs slightly paler, tarsi light grey- 
brown; yellow orange spot posterolateral 
angles antennae darker than head, 
dull, with silvery pubescence; setae head and 
thorax dark; setae legs and abdomen pale; 
halteres dark grey-brown; wings with brownish 
cast; all veins distinct but less conspicuous than 
preceding species. 

Wings 1.65-1.70 mm. long (fig. 3F). Section 
costal margin 1.6 times long section 
angle nor anteriorly directed bow near base; Cue 
with gradual double curve. 

Thorax with subspiracular setae; tergum 
abdomen with numerous small setae; all terga 
and sterna with very small setae. Tergum 
posteriorly produced each side, emarginate 
medially; sternum sinuously incised posteriorly; 
spiracle the tergum (fig. 2F). Genital 
vesica and apodemes 0.25 mm. long. Male 
genitalia with tergum 
apically acute; gonocoxites bilobed posteriorly; 
penis valves slender, with apical setae mesal 
margin (fig. 1E). 

Females: Unknown. 


WING BASE 


ANTERIOR SPIRACLE 
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wings; thorax male. 
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Holotype: Texas Pass, Dragoon Mts., 
Arizona, July 19-21, 1917, Cornell Biol. 


Exped. Lot 542, sub. 50. Paratype: same 


data. These types the Cornell University 
Collections. 
Comments: This species readily separated 


from variatum the form tergum and 
from varicorne the unmarked tibiae. 


Colobostema rotundum sp. 


Males: Total length 1.14-1.27 mm. Color 
dark grey-brown black, dull; antenna 10- 
segmented, dull brown black; antennal seg- 
ments and paler, yellowish; all setae brown 
yellow-brown; coxae and femora concolorous 
with thorax; tibiae each white basal third 
half (setae white here also), darker apically; 
tarsi pale yellowish grey light brown; wings 
infuscated; veins distinct. 

Wings mm. long. Section costal 
margin equal slightly shorter than section 
neither bowed anteriorly nor angulate 

Thorax with subspiracular setae; setae 
pedicel halter; capitulum with few macro- 
setae and numerous microtrichia. 

Tergum abdomen with few scattered 
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setae; tergum with single row near posterior 
edge; tergum with posterior margin sinuously 
incised; sternum broadly emarginate (fig. 2E). 
Genital vesica and apodemes 0.25 mm. long. 
Male genitalia with tergum 
teriorly bilobed, setaceous median process; 
gonocoxites smooth, sparsely setaceous, without 
lobes; penis valves very small, with minute 
setae lateral surface (fig. 1F). 

Females: Unknown. 

Holotype: Tocumen, Panama, Nov. 17, 
Museum. Paratypes: Ratira, Panama, 
Nov. 10, 1952; Higuito, San Mateo, Costa 
Rica (no other data). 
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THE NEARCTIC COMPONENTS THE TRIBE ACANTHOCININI 


(COLEOPTERA: CERAMBYCIDAE). 


LAWRENCE 


PART 


DILLON 


Department Biology, and College, College Station, Texas 


Urgleptes Dillon, gen. nov. 


Small very small, subdepressed insects. 
Head impunctate, with vertex arcuately declivous, 
scarcely impressed behind 
front transverse, one-fourth one-half again 
wide high, narrowed between and below eyes, 
convex; eye with lower lobe variable, upright 
transverse, ranging size from equal gena 
twice genal height, isthmus and upper lobe 
equally variable, the latter sometimes equal 
interocular space width but usually narrower; 
antennal tubercles not prominent, apically divar- 
icate. Pronotum least one-half again broad 
across lateral tubercles long, arcuately nar- 
rowed anteriorly, broadly 
stricted base; lateral tubercles small, usually 
not very prominent, placed about basal third, 
armed with acute tooth: basal sulcus distinct, 
continuing behind lateral tubercles onto deflexed 
sides, above provided with more less distinct 
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row punctures; disk subcylindrical, without 
tubercles and punctures (except very few 
basolaterally several depress- 
ed, basal gibbosities not very prominent; disk 
without costae erect hairs, punctate nearly 
quite apex; apices separately rounded, 
broadly truncate, obliquely emarginate; humeri 
not prominent, rounded. process not 
more than one-sixth broad 
cavity, that mesosternum somewhat broader; 
fifth sternite subequal fourth male, one- 
third one-half longer female. Legs moder- 
ate length; profemora robust, mesofemora 
distinctly clavate but not robust, metafemor 
only slightly clavate, especially female, attain- 
ing apex fourth sternite female and middle 
fifth male; metatarsus with first segment 
most equal remaining segments combined. 
Antenna one and three-fourths two and one- 
half times long body, beneath with widely 
scattered fringing hairs; scape extending about 
basal third pronotum, except knulli where 
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nearly attains basal sulcus; third segment arcuate 
least feebly longer than first (except 
fourth subequal third, except knulli where 
distinctly longer than third; rest various 
lengths, usually fifth seventh eighth short- 
ened, with the remainder gradually becoming 
more elongate. 

Liopus signatus LeConte. 

marily the structure the pronotum, the 
lateral tubercles being placed near 
third, that the basal transverse sulcus con- 
tinues laterad behind them onto the deflexed 
sides. Moreover, the antenna, while somewhat 
variable the several species, more elongate 
and has (except knulli) the scape reaching only 
basal third pronotum and shorter than the 
third segment; the metatarsus has the first 
segment never longer than the remaining ones 
together and usually only three-fourths long. 
Also the eye different form and much more 
approximate above than Lepturges. 

This genus probably still somewhat com- 
posite; knulli discordant species, and possibly 
and minutus are not actually con- 
generic with the rest. 

KEY SPECIES 
Eye with lower lobe least one and one-half times 
Eye with lower lobe subequal height gena.... 
Eye with upper lobe broader than upper interocular 
space; elytra with number dark vittae behind, 

Eye with upper lobe distinctly narrower than inter- 

ocular space; elytra without numerous dark 
vittae, least behind postmedian fascia....... 

Antenna with first segment longer than third but 

feebly shorter than fourth; with femora 

Antenna with third segment one-fifth longer than 


first, fourth equal third; legs with femora 
stramineous, each with contrasting fuscous 


with apices obliquely celtis 
Elytra with apices separately rounded 

Elytra with broad dark fascia across 

Elytra without dark fascia apices............ 


each with dark vitta side which extends 
without interruption apical third, postscutellar 
macula with its posterior margin arcuately merg- 

Elytra each without continuous dark vitta 
side, postscutellar macula with its posterior 
margin separated from sutural vitta pale 


Urgleptes signatus (LeConte) 
Liopus signatus LeConte, 1852, Jour. Acad. Nat. Sci. 
Philadelphia (2)2: 171. 
Horn, 1880, Trans. Amer. 
Ent. Soc., Leng and Hamilton, 1896, Trans. 


Amer. Ent. Blatchley, 1910, Col. Ind. 
1076. Casey, Mem. Col. 320. Craig- 
head, 1923, Dom. Can. Agr. Bul. 1946, 
Bull. Ohio Biol. Surv., 39: 253. 

Lepturges tenebrosus Casey 
[new syn]. 


Male: Dark ferrugineous, elytra, 


1913, Mem. Col., IV, 320 
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neath laterally, and antennae orange bright 
orange-ferrugineous, the legs and middle 
undersurface stili paler; entirely covered with 
sparse, cinereous pubescence. Head above and 
front broadly tinged with brown. Pronotum 
usually with four indistinct, brownish vittae, one 
each side middle, abbreviated base and 
apex, and shorter one above 
tubercle. Elytra with seven irregular, fuscous 
maculae follows: first elongated, each 
side beginning below humerus and extending 
middle, often with process extending behind 
and around humeral knob, second behind base 
near scutellum, very variable form, sometimes 
subquadrate, sometimes obliquely, broadly linear 
and coalescent with first basal fifth, usually 
with process that extends and partly around 
scutellum, third linear, center disk just 
before middle and often joining second, some- 
times reduced small macula, fourth between 
third and suture, placed little more posteriorly, 
sublinear but rather short, fifth irregularly 
angulated band that extends obliquely from 
behind middle near suture toward sides apical 
third, followed the sixth, U-shaped macula 
which often fused, and the seventh 
toward side margin; sometimes many all 
the maculae except the fifth are obsolete 
wanting. Legs with femora medially and tibiae 
least apically clouded with fuscous; 
irregularly infuscated. Antennae with segments 
from third rather broadly infuscated apices. 

Entire upper surface 
Head impunctate, broadly depressed medially 
above; front one-fourth again wide high, 
convex; eye with lower lobe slightly taller than 
wide, subequal gena height. Pronotum 
more than one-half again wide across lateral 
tubercles long; sides gradually narrowed 
apically, strongly and broadly constricted 
base; lateral tubercles small, feebly prominent, 
armed with acute, rather long tooth which 
directed caudo-laterally; disk impunctate, except 
for row coarse punctures the basal sulcus 
which extends behind the lateral tubercles. 
Elytra with basal gibbosities somewhat promi- 
ent, rounded; disk rather finely, sparsely punctate 
apical sixth; apices subattenuate, narrowly 
separately rounded. Prosternal process quite 
narrow, about one-tenth wide procoxal 
cavity; mesosternal process scarcely broader than 
prosternal. sternite subequal length 
fourth. Antenna three-fourths again long 
body, the fifth segment nearly attaining elytral 
apex, beneath first four segments with widely 
scattered fringing hairs; scape extending basal 
third pronotum; third segment broadly arcuate, 
one-fourth again long first; fourth feebly 
shorter than third: fifth seventh successively 
gradually shorter, eighth tenth successively 
more elongate, eleventh shortened. 
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Female: Fifth abdominal sternite one-third 
longer than fourth, the apex narrowly truncate. 
Rest male. 

Length mm.; width mm. 

Type localities: New York Bluff 
Point, Lake Champlain, New York [tenebrosus]. 

Distribution: Northeastern United States and 
adjacent portions Canada, far west 
Minnesota and south South Carolina. 
10, Prince Edward Co., June-Aug. 
mouth Co. [CU]. Cornwall 
New 28, Olcott, July 11, 1926 
(H. Dietrich) [CU]; Aurora, July [CU]; 
Cornwall, July [CU]; Gowanda, June 
(M. Van Duzee) [CAS]; Coy Glen, Ithaca, 
Aug. [CU]; Middletown [CU]. 
VANIA: Allegheny Co., June 15, July (E. 
Klages) [CU]; Pittsburgh [KU]; Stony Creek 
Mills, June 23, 1951 (D. Kissinger) 
Summit Co., June (L. Lipovsky) 
MICHIGAN: Cheboygan Co., July [KU]. 
MINNESOTA: Olmstead Co., [Minn.]; St. 
Anthony Park, July [Minn.]. MARYLAND: 
Great Falls, June 12, 1952 (D. Kissinger) 
June 28, 1952 District COLUMBIA: 
Kennelworth Pond, June 17, 1952 [DGK]. 
VIRGINIA: further data [Minn.]. 
CAROLINA: Florence, June 1953 (V. 
Kirk) [PDES]. 

Remarks: While the coloration this insect 
subject extreme variation, the species may 
always recognized the oblique postmedian 
fuscous fascia the elytra, which extends from 
near middle suture apical third near sides, 
without attaining either margin. 


Urgleptes querci (Fitch) 

Leiopus querci Fitch, 1858, Trans. State Agr. 
18: 796. 

Lepturges querci (Fitch), Horn, 1880, Trans. Amer. Ent. 
Soc., 127. Leng and Hamilton, 1896, Trans. Amer. 
Ent. Soc. 1910, Col. Ind., 1077. 
Casey, 1913, Mem. Col., IV, 1946, Bull. 
Ohio Biol. Surv. 39: 253. 

Lepturges tristis Casey, 1931, Mem. Col. IV, 321. 

Male: Very variable coloration, ranging 
from ferrugineous piceous above, and from 
pale testaceous black beneath; sparsely covered 
with cinereous pubescence. Pronotum each side 
middle with usually indistinct, irregular, 
fuscous vitta extending from base apex and 
often narrow abbreviated one above each 
lateral tubercle. usually with light fer- 
rugineous integument, and six seven dark 
vittiform, along side margin from below humerus 
nearly apex, expanded onto humerus and, more 
posteriorly, broadly onto side disk, second 
extending along suture from middle forward 


and around scutellum, behind which irreg- 
ularly expanded, sometimes only narrowly so, 
sometimes more broadly form common 
shaped macula, and other times extending 
entirely across base, third and fourth small and 
macular fine and linear, oblique row 
before middle length, fifth broadly fasciiform, 
often undulating, frequently oblique, but ex- 
tremely variable form, placed slightly behind 
middle, attaining suture (or least sutural 
beading) and side margin, laterally feebly inter- 
rupted the ashy pubescence, sixth and seventh 
when present macular, usually small, preapical, 
(seventh directly apex), the sixth often con- 
nected fifth form sort C-shaped marking. 
Body beneath often infuscated laterally. Legs 
dull brown fuscous; coxae and bases femora 
pale testaceous. Antennae ferrugineous, apices 
segments from third rather broadly infuscated. 

Upper surface minutely alutaceous. Head 
impunctate, slightly impressed medially behind 
lateral tubercles; front about one-fourth again 
wide tall, slightly narrowed between and below 
eyes, convex; eye with lower lobe feebly erect, 
oblong-ovate, scarcely taller than 
tum one-half again wide long, sides gradually 
narrowing apically, broadly constricted base; 
lateral tubercles feebly elevated, each armed with 
robust, acute, strongly retrorse tooth; disk 
impunctate, except for irregular row 
coarse punctures the broad, 
sulcus. Elytra with basal gibbosities broad, not 
prominent; disk coarsely, not densely, confusedly 
punctate apical fifth; apices broadly, separately 
rounded. Pro- and mesosternal processes quite 
fine, sublinear, the mesosternal slightly wider. 
Fifth sternite little longer than fourth. Femora 
robust, strongly clavate; metafemora extending 
beyond middle fifth sternite. Antenna nearly 
twice long body, beneath with widely spaced 
fringing hairs first five segments; scape attain- 
ing basal third pronotum; third segment one- 
fourth again long first, arcuate; fourth 
long third; fifth and sixth successively shorter; 
rest gradually longer, except eleventh which 
feebly shorter than tenth. 

Female: Fifth sternite one-third longer than 
fourth. Femora less robust, metafemora slender, 
attaining apex fourth sternite. Antenna with 
fourth sixth segments gradually shorter than 
third. Rest male. 

Length mm.; width mm. 

Type localities: New York Buena 
Vista Spring, Franklin Co., Pennsylvania 

Distribution: From Ontario south Virginia, 
west Minnesota and Kansas. ONTARIO: 
Toronto [CU]. Prince Edward Co., July 
Bengin ‘Co. [CU]. Con- 
Plymouth Co. [CU]. York: 
13, July-Aug. [CU]; Ithaca [CU]; 
Plattsburg [CU]. PENNSYLVANIA: Stony 
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Creek July-Aug., maple and hemlock 
(D. Kissinger) [DGK]; Allegheny [KU]; 10, 
Easton, July 17, 1930 (J. Green) [CAS]; 
Wind Gap, June 25-30 [CAS]; 20, Allegheny Co., 
June-July (E. Klages) [CU]. 
further data [CU]; Phillipsburg, June 
Dietrich) [CU]; Sparrows Pt., July 7-9 (J. 
Green) New Narket, Mar. 
29, 1950, oak (D. Kissinger) 
Jefferson Co., June-July, Tilia glabra (W. 
McNeal) Marion Co., July 
11, 1926 (WSB) [CU]; Terre Haute, Aug. 
Beverley Hill, June [CAS]. Iowa: Ames, 
July 1929 (H. Mills) [TAM]. 
Olmstead Co. [Minn.]; Case Co., July 
[Minn.]; Mora, June 24-30, 1934 (C. 
Yeager) [Minn.]; Put-In-Bay [Minn.]; 
Winona Co. [Minn.]. Lawrence, 
June [KU]; Galena [KU]; Morris Co. July 
(R. Beamer) [KU]. 

Remarks: maculation and structure, this 
species closely related signatus, but can 
distinguished from smail, dark specimens the 
latter the fuscous lateral vitta elytra con- 
tinuing without interruption apical fourth and 
the post-basal discal macula being broadly 
connected the suture. signatus the latter 
macula joins the sutural vitta only immediately 
behind the scutellum, that there pale 
streak between the the vitta. Usually, 
however, the small size and dark pronotal integu- 
ment the present form will suffice distinguish 


Urgleptes facetus (Say) 

Lamia faceta Say, 1825, Jour. Acad. Nat. Sci., Phila- 
delphia, 271. 

Lepturges facetus (Say). Horn., 1880, Trans. Amer. Ent. 
Soc., Leng and Hamilton, 1896, Trans. Amer. 
Ent. Soc. Blatchley, 1910, Col. Ind., 1077. 
Casey, 1913, Mem. Col. Knull, 1946, Bull. 


Ohio Biol. Surv. 39: 254. 

Liopus facetus (Say). LeConte, 1852, Jour. Acad. Nat. 
Sci. Philadelphia, Fitch, 1857, Trans. 
State Agri. Soc, 17: 751. 

Male: Dark reddish brown, sparsely covered 
with fuscous pubescence. Head medially often 
with patch cinereous pubescence. Pronotum 
disk with large, cinereous, W-shaped macula, 
the parts which are variously interrupted 
coalescent, extending from base nearly apex 
when entire. Scutellum entirely ashy pubescent. 
Elytra each with two cinereous markings which 
vary greatly width and form, the first C-shaped, 
its posterior margin resting the middle, extend- 
ing forward nearly humerus, mesially close 
suture, and laterally the epipleuron, the second 
fasciiform, slightly undulating, placed near apical 
third, not quite attaining suture nor extreme 
lateral margin. Legs, especially coxae and bases 
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femora, and antennal segments beginning with 
the apex scape, somewhat paler than body. 
Entire upper surface 
Head impunctate, faintly depressed behind anten- 
nal tubercles; front about one-third wider than 
high, distinctly narrowed between eyes; eye with 
lower lobe erect, ovate, scarcely taller than gena. 
Pronotum about one-half again wide long; 
sides strongly constricted behind lateral tubercles, 
which are quite prominent although small, each 
with acute, rather slender spine; disk im- 
punctate, except for row coarse, close-set 
punctures the broad basal sulcus. Elytra 
with basal gibbosities subobsolete; disk coarsely, 
sparsely, irregularly punctate nearly extreme 
apex; apices separately, rather strongly rounded. 
Prosternal process one-tenth broad 
procoxal cavity; mesosternal process about three 
times broad prosternal. Fifth sternite not 
quite long fourth. Femora strongly clavate, 
metafemora extending behind apex fourth 
sternite. Antenna twice long body, beneath 
with scarcely any fringing hairs; scape attaining 
basal third pronotum; third segment one- 
fourth again long first; fourth tenth 
gradually shorter, eleventh feebly elongate. 
Female: Similar male but fifth sternite 
distinctly longer than fourth; metafemora scarcely 
clavate, slender, attaining apex fourth sternite. 
Length mm.; width mm. 
Type locality: United States America. 
Distribution: Northeastern United States west 
Minnesota, and adjacent parts Canada, 
south Virginia. .1, Corn- 
wall (Chamberlain) [CU]. York: Olcott, 
June-Aug. [CU]; Ithaca, Aug. [CU]; 
Aurora, July (H. Dietrich) [CU]; McLear 
Res. [CU]; Rochester [CU]; Peekskill [CU]. 
PENNSYLVANIA: Allegheny Co. (E. Klages) 
[CU]; Tannerville, June (J. Green) 
[CAS]; Linglestown [CAS]; Wind Gap, 
July [CAS]. New Orange, 
July (J. Green) [CAS]; Phillipsburg, 
Olmstead Co. (C. Ainslee) [Minn.]. 
Remarks: While this species 
sembles its small size and maculation, 
really not very closely related that form. 
addition the broad dark band the elytral 
tubercles the pronotum, narrowly rounded 
elytral apices, the apical segments the antennae 
shorter than the intermediate, the shape the 
eye, and also the front. 


Urgleptes minutus (Champlain and Knull) 
Lepturges minutus Champlain and Knull, 1925, Ent. News, 
36: 207. 
Male: 
ered with dingy ashy pubescence. 


Dull ferrugineous, rather densely cov- 
Head above 
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and front broadly infuscated. Pronotum 
apically with transverse arcuate row four 
dark, irregular maculae (really abbreviated vit- 
tae). Elytra each with O-shaped dark 
macula, base with inner edge contiguous 
with the scutellum and outer edge prolonged 
over humerus; below humerus side, indis- 
tinct blackish vitta that interrupted near 
basal third; disk just before middle, trans- 
verse row three linear, brownish maculae, the 
outer one much the longest, and just little 
behind these fuscous, oblique fascia tapering 
towards (and almost attaining) suture, strongly 
widening approaches the side margin which 
broadly attains; basal fourth across disk, 
arcuate series four linear maculae, and 
rounded irregular, fuscous macula just before 
apex. Body beneath and legs dull yellowish, the 
former broadly infuscated each side except 
last two abdominal sternites; femora except 
base, tibiae, and tarsi, fuscous. Antenna fer- 
rugineous, scape infuscated apical half, third 
seventh segments tipped with fuscous 
apices, and remaining segments nearly entirely 
dark brown. 

Entire upper surface 
Head impunctate, scarcely impressed medially 
behind antennal tubercles; front one-third wider 
than high, feebly narrowed between and below 
eyes; eye with lower lobe slightly wider than 
high, almost twice tall gena, upper lobe 
very broad, one-third again broad upper 
interocular space and broader than antennal 
tubercle. Pronotum strongly transverse, three- 
fourths again wide across lateral tubercles 
long; sides distinctly tapering anteriorly, rather 
broadly, strongly constricted base; lateral 
tubercles small, prominent, each armed with 
acute tooth that directed more laterad than 
disk irregularly, not linearly punctate 
the basal sulcus and adjacent areas. Elytra 
with basal gibbosities somewhat prominent, not 
well delimited; disk densely, irrgularly, mod- 
erately coarsely punctate extreme apex; apices 
separately, smoothly arcuate. Femora robust, 
strongly clavate, except metafemora which are 
only slightly so, the latter attaining middle 
the fifth sternite. sternite slightly longer 
than fourth, its apex broadly rounded. Antenna 
twice long body, with almost fringing 
hairs beneath; scape reaching behind basal fourth 
pronotum; third segment very feebly longer 
than first; fourth subequal third; fifth 
seventh subequal, each distinctly shorter than 
fourth; eighth tenth gradually 
longer; eleventh slightly shortened. 

Length 3.6 width 1.3 mm. 

Type locality: Slidell, 

Distribution: Gulf States. ALABAMA: Mobile, 
May 26, 1929 (H. Dietrich) [CU]. 

Remarks: The large size both lobes the 
eye will serve distinguish this species. 
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Urgleptes celtis (Schaeffer) 
Lepturges celtis Schaeffer, 1905, Brooklyn Inst. Mus. Sci. 
Bull. 168. Casey, 1913, Mem. Col. IV, 320. 


Male: Ferrugineous orange-brown, covered 
with bright cinereous pubescence. Head above 
and front broadly tinged with dark brown. 
Pronotum with four poorly defined, broad, 
brownish vittae; one each side middle attaining 
apex but not base, and one partially surrounding 
lateral tubercle. Elytra with number irreg- 
ular, dark brown fuscous maculae follows: 
middle third suture narrow vitta and 
anteriorly another short one that gradually 
expands enclose scutellum, near scutellum 
subbasal quadrate macula that has process 
which parallels suture basa! third, arcuate 
macula near each humerus partially encircling 
angle, basal third middle disk short 
laterally just before middle broad, slightly 
oblique fascia that scarcely extends onto disk 
and that usually darker than the other maculae, 
behind middle entirely across disk undulating 
transverse series five six streaks, followed 
lastly complicated set lines just before 
apex. Body beneath with abdomen paler than 
thorax, not infumated laterally. 
pro- and mesofemora broadly infuscated medially 
tibiae broadly fuscous apices. Antenna with 
scape tinged with fuscous medially, segments 
from third narrowly infuscated apices. 

Entire upper surface minutely alutaceous. 
Head impunctate, broadly impressed behind 
antennal tubercles; front one-fourth again 
wide high, slightly narrowed between and 
below eyes; eye with lower lobe little broader 
than high, about subequal gena height, 
isthmus and upper lobe broad, the latter 
width subequal half the upper interocular 
space. Pronotum more than one-half again 
wide across lateral tubercles long, sides grad- 
ually narrowed anteriorly, strongly constricted 
base; lateral tubercles small but prominent, 
armed with acute, strongly retrorse tooth; 
disk sparsely punctate near lateral tubercles and 
with irregular row rather coarse punctures 
the basal with basal gibbosities 
broad, slightly prominent; disks finely, not den- 
sely punctate about apical fifth; apices nar- 
rowly, shallowly emarginate, the outer angle 
prominent. Fifth sternite scarcely longer than 
fourth, feebly emarginate apex. Femora 
robust, metafemora more slender than 
others, attaining middle fifth sternite. An- 
tenna about twice long body, with widely 
separated, short fringing hairs beneath first 
four five segments; scape attaining basal two- 
fifths pronotum; third segment nearly one- 
third longer than first; fourth equal third 
feebly longer; fifth seventh gradually but dis- 
tinctly shortened; eighth successively 
feebly longer. 

Female: Similar male but the fifth sternite 
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one-half again long fourth and the meta- 
femora scarcely clavate, attaining apex fourth 
sternite. 

Length mm.; width mm. 

Type locality: Esperanza Ranch, Brownsville, 
Texas. 

Distribution: Known only from the Brownsville 
area, Texas. 14, Brownsville 
LL; KU]. 

Remarks: this species the lower ocular lobe 
feebly transverse, subequal gena height, 
the upper lobe about one-half wide the 
space between the upper lobes, elytral 
maculation quite distinctive. 


Urgleptes kissingeri Dillon, spec. nov. 
(Fig. 

Male: Dull ochraceous ferrugineous, elytra 
usually paler than rest upper surface, and legs 
largely stramineous; sparsely covered with tawny- 
ashy pubescence. Head above and front 
broadly tinged with dark brown. Pronotum 
with four irregular, dark brown vittae, one each 
side middle from apex basal sulcus, and one 
partially surrounding each lateral tubercle. Ely- 
tra each with two indistinct pale lines, often 
wanting apically, and with numerous brown 
fuscous markings irregular, out- 
lining scutellum, not all prolonged along 
suture, two vittiform base disk, posteriorly 
coalescing and thence with prolongation that 
parallels suture basal third, humerus 
U-shaped macula, one prong which below, 
the other above, the angle, below humerus along 
lateral margin vitta that extends middle, 
basal third transverse row three sublinear 
markings and behind these second similar row, 
disk just behind middle strongly undulating 
fascia that often darker than the others, 
followed either second fascia irregular 
macula, and just before apex W-shaped spot; 
all these markings are highly variable size and 
form. Body beneath laterally tinged with brown. 
Legs with femora irregularly maculate with dark 
brown; apical half each tibia and entire tarsi 
fuscous dark brown. Antenna with scape 
proximally quite pale, the segments thence grad- 
ually becoming dark brown. 

Entire upper surface 
Head impunctate, scarcely depressed between 
antennal tubercles; front one-third wider than 
long, slightly narrowed between and below eyes; 
with lower lobe oblong-ovate, erect, one-half 
again tall gena, isthmus and upper lobe 
very broad, the latter nearly broad upper 
interocular space. Pronotum 
again wide across lateral tubercles long; 
sides slightly tapering apically, strongly but 
narrowly constricted base; lateral tubercles 
prominent, each armed with tooth that projects 
nearly posteriorly; disk impunctate except for 
undulating row rather fine, not closely set 
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punctures the basal with basal 
gibbosities moderately coarsely, not densely but 
very irregularly punctate almost apex; apices 
narrowly and shallowly emarginate, the angles 
not prominent. Fifth sternite 
fourth, broadly truncate apex. Femora strongly 
clavate, metafemora extending nearly middle 
fifth sternite. Antenna two 
times long body, beneath third 
seventh segments with few short fringing hairs; 
scape rather robust, attaining basal third pro- 
notum; third segment one-fifth longer than first; 
fourth subequal third; fifth eighth subequal, 
slightly shorter than fourth; ninth eleventh 
successively slightly longer. 

Female: Similar male but fifth sternite 
somewhat longer than fourth; femora less robust, 
metafemora scarcely thickened, extending only 
middle fourth sternite. 

Length 3.2-5 mm.; width mm. 

Holotype: Male, and allotype, female; South 
Miami, June 1952 (D. Kissinger) 
[in author’s collection]. 

Paratypes: same data holotype 
Dade Co., Florida, June 1949, May 31, 1951 
[Miami.]; Orlando, July 30, 1926 (O. 
McBride) [USNM]. 

Remarks: This species somewhat resembles 
maculation and having the elytral 
apices emarginate, but the lower ocular lobe 
larger, while the upper lobe very broad, and 
the antennae are longer both sexes. Here, 
too, the elytra there distinct post-median 
dark fascia which lacking many other 
macular differences exist well. 


Urgleptes knulli Dillon, spec. nov. 
(Fig. 

Male: Deep ferrugineous, rather densely cov- 
ered with cinereous pubescence. Head above 
and front broadly tinged with fuscous. 
notum with four broad, dark brown vittae, one each 
side middle, and one above each lateral tubercle. 
Elytra each with nine fuscous markings follows: 
first just behind extreme base, fasciiform, undu- 
lating, mesially strongly expanded, one process 
extending anteriorly scutellum, the other more 
slender and attenuated, suture 
basal third, second marking vittiform, extreme 
side from before humerus slightly behind middle 
posterior portion slightly removed from lateral 
margin, third, fourth and fifth linear, obliquely 
transverse row from basal third side middle 
near suture, sixth irregular fascia near apical 
third, not attaining suture nor side margin, 
postero-laterally often fused with the seventh 
which ovate macula, eighth between seventh 
and suture and similar shape, and ninth 
small, rounded macula just before apex. Body 
beneath broadly but not distinctly infumated 
each side. Legs bright ferrugineous, apices 
femora (except metafemora), tibiae, 
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dull fuscous. Antenna dull ferrugineous, the 
scape broadly fuscous except base and apex, 
the remaining segments infuscated apically. 

Upper surface entirely minutely alutaceous. 
Head impunctate, scarcely impressed medially 
behind antennal tubercles; front one-half again 
broad high, slightly narrowed between and 
below eyes; eye with lower lobe subquadrate, 
rounded below, twice tall gena, upper lobe 
expanded, more than one-half broad the 
upper interocular space. Pronotum 
again broad across lateral tubercles long, 
sides arcuately narrowed apex, strongly con- 
stricted base; lateral tubercles 
each armed with acute, strongly retrorse 
tooth; disk with two three fine punctures each 
side and with row similar punctures the 
basal sulcus. Elytra with basal gibbosities sub- 
obsolete; disk moderately finely, very unevenly 
punctate apical sixth; apices broadly sub- 
truncate. Femora robust, strongly clavate, meta- 
femora only slightly clavate, extending feebly 
beyond apex fifth sternite, which little 
longer than fourth. Antenna more than twice 
long body, beneath with few fringing 
hairs first four segments; scape attaining 
basal pronotum; third segment one- 
tenth shorter than scape; fourth feebly longer 
than scape; fifth seventh gradually diminish- 
ing, eighth tenth gradually increasing, 
length; eleventh shorter than tenth. 

Length 4.1 mm.; width 1.4 mm. 

Holotype: Male; Brownsville, May 
(J. Knull) [JNK]. 

Remarks: This species quite isolated 
the genus and many ways resembles those 
the genus Lepturges. The front one-half again 
wide long, the scape elongate, attaining 
pronotal basal sulcus, and the third antennal seg- 
ment shorter than the first. Moreover, the 
lower ocular lobe twice tall the gena and 
the elytral apices are broadly subtruncate. 

The author takes much pleasure naming 
this interesting form for its collector, Prof. 
Knull, Ohio State University, from whom 
has been the recipient many favors. 


Incertae Sedis 
Urgleptes foveatocollis (Hamilton) 
Liopus foveatocollis Hamilton, 1896, Trans. Amer. Ent. 

Soc., 23: 125. 

“Elongate, narrow, little 
taceous, pubescence short, fine and inconspicuous, 
elytra ornamented; antennae rufotestaceous, not 
annulate, twice longer than body both sexes; 
thorax more than one-half wider than long, 
evenly rounded the sides, which are strongly 
spinose, disc smooth, without tubercles, spots 
medial line, round fovea each side middle 
front base, some inconspicuous patches 
denser white pubescence, punctulation dense, 
nearly invisible; elytra smooth, punctuation fine, 


obsolete toward the tips, which are obliquely 
truncate, ornamentation variable, but always 
each behind middle conspicuous M-like fuscous 
mark bordered front with white, behind which are 
several indefinite fuscous spots, the margins are 
more less fuscous with pale indentations, 
each side the scutellum two 
which may prolonged backward interruptedly; 
underside and legs fusco-luteous. 

“In this species there trace black 
points dots, and the thoracic foveae 
unusual character. Characterized from five ex- 
amples taken Mr. Schwarz Biscayne 
Bay, Florida, now his collection.” copy 
the original description). 


Maculurges Dillon, gen. nov. 


Moderately small, elongate- 
ovate forms. Head with vertex somewhat decli- 
vous, more less deeply impressed behind 
antennal tubercles, impunctate; front convex, 
one-third wider than high, strongly narrowed 
between and below eyes; eye with lower lobe 
slightly erect, twice tall gena, isthmus 
rather narrow, upper lobe small, width equal 
one-third the upper interocular space; 
antennal tubercles not very prominent, sub- 
divaricate. one-half 
again wide across lateral tubercles long, 
sides tapering anteriorly, constricted extreme 
base; lateral tubercles small, placed just before 
basal angles, each armed with long spine which 
directed more laterally than caudally; basal 
transverse sulcus broad, subobsolete medially, 
terminated each side the lateral tubercle; 
disk with trace median tubercle basally, 
most surface punctate, punctures not linearly 
arranged basal subcylindrical, 
scarcely evident; disk finely 
punctate, apical fourth suddenly becoming 
impunctate, without costae; apices separately 
rounded; humeri not prominent, broadly arcuate. 
Prosternal and mesosternal processes narrow, 
sublinear, the latter scarcely broader than the 
former. abdominal sternite scarcely longer 
than fourth male, one-half again long 
female. Legs moderately elongate; profemora 
robust, rest more slender, especially metafemora 
which nearly attain middle fifth sternite 
male and apex fourth female, metatarsus 
with first segment scarcely longer than rest, that 
mesotarsus distinctly shorter than rest, and 
that protarsus not equal next two. Antenna 
three-fourths again long body, with scarcely 
any fimbriation beneath; scape attaining basal 
sixth pronotum; third segment arcuate, slightly 
longer than first; fourth nearly long third, 
also the fifth; rest scarcely decreasing 
length; eleventh feebly elongate. 

regularis LeConte. 

Remarks: having the pronotal basal sulcus 
terminated the lateral tubercles, this genus 
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resembles Lepturges. However, distinct 
being more cylindrical, having the lower ocular 
lobe erect, and the elytral basal gibbosities 
being subobsolete, having the first tarsal seg- 
ment shorter, and the third antennal segment 
being longer than first (as well longer than 
fourth). Moreover, the sternal processes are 
narrower, the femora more slender, 
fifth sternite shorter. 


Maculurges regularis (LeConte) 

Liopus regularis LeConte, 1862, Proc. Acad. Nat. Sci. 
Philadelphia, 39. 

Lepturges regularis (LeConte). Horn, 1880, Trans. Amer. 
Ent. Soc., pl. fig. Leng and Hamilton, 
1896, Trans. Amer. Ent. Soc., 23:129. Blatchley, 
1910, Col. Ind., 1077, 464. Casey, Mem. 
Col., 319. Champlain, Kirk, and Knull, 1925, 
Ent. News, Knull, 1946, Bull. Ohio Biol. 
surv., 39: 253, fig. 110. 

Male: Dark mahogany red piceous; elytra 
broadly along suture, under surface medially, 
coxae, and femora basal halves, testaceous; 
covered with sparse, fine, hoary gray pubescence. 
Pronotum with four rounded, fuscous maculae 
disk and similar one reflexed sides, all greatly 
variable size. Elytra each with six fuscous 
maculae, variable size and shape, disposed 
follows: first humerus, second behind base, 
somewhat closer scutellum than humerus, 
third behind second but subadjacent suture, 
fourth side disk basal third, fifth behind 
middle length, sublateral, and sixth apical 
fifth center disk. Femora apically, tibiae 
large part, and tarsi entirely fuscous pubescent. 
Antennal segments not scarcely tinged with 
fuscous apically. 

Entire upper surface minutely 
Head impunctate; front one-third wider than 
high, strongly widened lower angle eye, 
convex, minutely punctulate; eye with lower lobe 
slightly erect, twice tall gena. Pronotum 
one-half again broad across lateral tubercles 
long, sides constricted extreme base, grad- 
ually tapering apex; lateral tubercles very 
small, each armed with rather long, acute, 
suberect spine; disk not tumid medially, with 
trace median tubercle and one each side 
basally, least four-fifths uniformly, 
punctate, punctures not linearly arranged 
basal cylindrical, basal gibbosities 
feeble; disk uniformly, densely, moderately coar- 
sely punctate, punctures suddenly evanescent 
apical sixth; apices dehiscent, separately rather 
narrowly rounded. Metafemora gradually thick- 
ened apically, not quite strongly clavate 
mesofemora, distinctly surpassing apex fourth 
sternite. Fifth sternite scarcely longer than 
fourth, apex broadly, slightly emarginate. 
tenna three-fourths again long body, with 
widely scattered fringing hairs beneath; scape 
nearly attaining pronotal base; third segment 


one-seventh again long first, arcuate; 
fourth and fifth each subequal first; rest 
scarcely decreasing length, eleventh feebly 
longer than tenth. 

Female: Similar male but fifth sternite 
one-half again long fourth, tapering 
apex, which deeply emarginate; metafemora 
thickened distally, noticeably less robust 
than mesofemora. 

Length mm.; width 2.3-3.1 mm. 

Type locality: Ohio. 

Distribution: From Pennsylvania and Virginia 
west Indiana. PENNSYLVANIA: Frankford, 
June bred from buckeye [KU]. 
Columbus, Sept. 1940 (V. Haber) [Minn.]. 
VIRGINIA: Parkersburg [KU]. 

‘Remarks: This species easily recognized 
the maculation. 

Blatchley reports this species from INDIANA, 
where collected the foliage wild 
grapes. 


Lepturges Bates 
Bates, 1863, Ann. Mag. Nat. Hist. (3)12: 367. 
Horn, 1880, Trans. Amer. Ent. Soc. 126. Leng and 
Hamilton, 1896, Trans, Amer. Ent. Soc. 23: 127. 
Blatchley, 1910, Col. Ind., 1075. Casey, 1913, 


Mem. Col. IV, 1946, Bull. Ohio Biol. 

Surv. 39: 251. 

Small moderately small, subdepressed, 
elongate-ovate beetles. Head with vertex dis- 
tinctly declivous, impressed behind antennal 
tubercles; front convex, one-third two-fifths 
again wide tall (except megalops where 
about high wide), strongly narrowed 
between eyes and slightly below, usually 
punctulate finely punctate; eye with lower 
lobe transverse, taller than gena, upper lobes 
usually small, arcuate, well separated; antennal 
tubercles not prominent, subdivaricate apically. 
Pronotum distinctly transverse, sides gradually 
tapering anteriorly; lateral tubercles placed at, 
almost at, extreme base, small, not prominent, 
each armed with tooth which directed about 
equally laterally and posteriorly; disk without 
tubercles, punctate least basal half and 
the basal sulcus, which distinct above but 
abruptly terminated each side the lateral 
tubercle. Elytra with basal gibbosities some- 
what prominent, unarmed; disk without costae 
carinae, uniformly, simply punctate apical 
fifth thereabouts; apices either separately 
rounded obliquely truncate suture, the 
angles not prominent; humeri smoothly rounded, 
not armed, scarcely prominent. pro- 
cess simple, more than one-sixth wide 
procoxal cavity; mesosternal process subequal 
width that prosternum, simple; fifth 
sternite slightly longer than fourth male, often 
long third and fourth together female. 
Legs rather elongate, especially the hind pair; 
femora clavate and robust, the metafemora 
slender both sexes and only feebly clavate 
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female; tarsus with first segment elongated, that 
protarsus least equal next two together, 
that mesotarsus long the minimum 
rest together, and that metatarsus still longer. 
Antenna one and one-half two times long 
body, beneath with scarcely any fringing hairs; 
scape attaining basal margin pronotum 
nearly so, always longer than third segment; 
fourth segment least long third, usually 
longer; fifth subequal fourth, rest gradually 
decreasing length, except eleventh which may 
not elongate. 

Genotype: With his original description the 
genus, Bates described twenty-eight species with- 
out designating type, all which are from the 
Neotropical region. Until these species can 
revisionally studied, was thought best not 
designate type species; however, the genus 
here restricted the first group twenty-three 
species, which have the pronotal lateral tubercles 
placed at, very close to, the basal margin. 

Remarks: This genus distinguished frem all 
other North American representatives the 
form the pronotum, the disk being wholly 
devoid tubercles, punctate least the basal 
half, and the lateral tubercles placed extreme 
base, confining the basal sulcus the upper 
surface. Moreover, the front distinctly trans- 
verse, the antennal tubercles divaricate, the 
lower ocular lobe transverse, least tall 
the gena, and the sternal processes are narrow. 


KEY SPECIES 

Eye with lower lobe broad front, nearly five 
times tall gena...... megalops 

Eye with lower lobe not nearly broad front, 
not much more than twice tall gena 
Body above entirely testaceous, sparsely ashy 
pubescent and entirely devoid yucca 
Body above distinctly maculate with dark brown.. 


with dark markings unclouded with fulvous 


9 


Elytra with 
clouded with ashy fulvous disk........... 

Elytra with dark vitta along each side from 
humerus near apical third. symmetricus 
Elytra without dark lateral pictus 

Body above dark, the dark maculation not strongly 

contrasting; elytral maculation entirely clouded 
with dull fulvous ashy.... 

Body above rather pale, the dark maculation stand- 

ing out sharply; elytra with only the post median 

band part clouded with fulvous dull ashy 
angulatus 


Lepturges (Haldeman) 
(Fig. 
symmetricus var. confluens 

Trans. Amer. Philos. Soc. (2)10: 50. 
Lepturges confluens Haldeman, Casey, 1913, Mem. Col., 

Male: Red testaceous dark ferrugineous, 
moderately covered with dull ashy pubescence; 
maculate with fusco-cinereous dull fulvous 
pubescence, the markings often vaguely outlined 
with fuscous, follows: Head broadly macu- 
late most occiput and across the anterior 


Haldeman, 1847, 
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portion the antennal tubercles. Pronotum 
with four broad, more less ovate maculae, two 
basal margin, two apex, the opposite maculae 
usually somewhat confluent form irregular, 
broad vittae; each side with three lunate, narrow, 
darker markings, which often join into broad 
vittiform marking below side. Scutellum with 
broad macula each side, sometimes the two 
together occupying most its surface. Each 
elytron extreme base between middle and 
scutellum with elongate-ovate macula often 
coalescing with another placed behind and 
closer the suture, which quite variable 
size and shape; laterally, commencing below 
humerus and extending nearly extreme apex, 
with series eight nine elongate-ovate 
maculae which are more less extensively fused 
together, including two discal maculae placed 
side side behind middle, the subsutural one 
rarely entirely separate; along lateral margin the 
series isolated least anterior half, two 
streaks patches bright cinereous and quite 
frequently with additional similar mark 
posterior half; along suture apical third with 
fine streak. Legs with femora broadly, semi- 
annulate with fuscous just before extreme apex; 
tibiae fuscous pubescent, the protibiae often 
tinged with cinereous baso-medially, the others 
each banded with ashy above 
brownish pubescent, each with first segment and 
the basal half second ashy. Antenna testaceous, 
the outer surface scape and apices all seg- 
ments blackish; sparsely covered with fine, 
silky, cinereous pubescence. 

Minutely alutaceous. Head medially behind 
antennal tubercles with distinct fovea, im- 
punctate; front nearly one-half again wide 
high, strongly narrowed between eyes, slightly 
below, uniformly finely punctulate; eye with 
lower lobe obtriangular, scarcely wider than 
high, about twice tall gena. Pronotum 
one-half again wide across lateral tubercles 
long, the sides gradually narrowing apex; 
lateral tubercles placed almost directly base, 
each robust, broadly acute, 
posteriorly; disk transversely tumid apically, 
planate and atuberculate base, base with 
broad, shallow sulcus, abbreviated and deeper 
laterally, basal two-thirds coarsely, densely, 
nearly uniformly punctate, the punctures medially 
extending somewhat closer apical margin, 


EXPLANATION FIGURES 
Fic. Sternidius imitans Knull. 
Fic. centralis LeConte, showing range 
variation. 


Fic. confluens (Haldeman). 
Fic. angulatus angulatus (LeConte). 
Fic. pictus (LeConte). 

Fic. knulli, spec. 
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basal sulcus laterally crowded, not placed 
distinct row. Elytra with basal gibbosities elon- 
gate, arcuate, variable prominence, each out- 
lined part broad impression; disk coarsely 
punctate, moderately densely base, very 
densely area from behind each basal gib- 
bosity apical third, thence very sparsely 
apex; apices separately broadly 
sternal process quite narrow but distinct, the 
mesosternal process scarcely wider. Fifth sternite 
slightly longer than fourth, broadly arcuate 
apex. Antenna two-thirds again long body, 
with five six fringing hairs each the 
first three segments and single one apex 
each segment; scape slender, extending basal 
fifth pronotum; third segment one-sixth shorter 
than first; fourth slightly longer than third, rest 
very feebly diminishing length. 

Female: male but fifth sternite nearly 
long third and fourth together, broadly 
emarginate apex; antenna only one-half again 
long body. 

Length 6-9 mm.; width mm. 

Type locality: North America. 

Distribution: The entire eastern half the 
United States from New England and Florida 
west Minnesota and Texas. CONNECTICUT: 
Cornwall, May-July [CU]. York: 
Ithaca, July 12, Arnett]; Roslyn, 
Phillipsburg, July [CAS]; Clementon, 
July [CAS]; Woodbury, July [CU]. 
PENNSYLVANIA: Easton, July-Sept. (J. 
Green) [CAS]; Windgap, June [CAS]; 10, 
Allegheny Co., June [CU]; Lemoyne, May 


further data [Minn.]. Ar- 
lington, June-July Arch- 


bold Biol. Sta., Lake Placid, May (Needham) 
NESOTA: Olmstead Co. 
Lawrence, June-July [KU]; Douglas Co. 
(Dietrich) [CU]. Austin [CU]; 
Mexia, July Jeff Davis [KU]. 


Remarks: three species including the 
present one, angulatus, and symmetricus are 


superficially closely alike that they have been 
greatly confused the literature. The following 
summary may help distinguish them: 
Confluens has the brown maculation the 
upper surface broad, largely confluent, and 
extensively tinged with dull ashy fulvous; the 
elytra are without sutural vitta, the median 
maculae often attaining suture; the side the 
markings not form continuous vitta, but 
are irregularly interrupted though closely con- 
nected margin. The pronotal punctation 
confined basal two-thirds three-fifths each 
side, medially ascending about apical four- 
fifths, and the base the punctures are never 
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arranged regular transverse series. The elytra 
have the apices broadly rounded. 

Symmetricus has the brown maculation the 
upper surface reduced, sharply defined, not 
tinged with ashy fulvous; the elytra have 
distinct, fine, sutural vitta, which always well 
separated from the median maculation, and the 
sides the maculation forms uniform brown vitta 
continuing from the humerus almost the apex. 
The pronotal punctation sparse fine, 
irregularly scattered the basal three-fifths, 
and scarcely denser the basal sulcus. The 
form rather slender while its elytral apices are 
dehiscent, angularly rounded. 

angulatus the brown maculation very 
irregular, not broad, but often coalescent and 
frequently tinged with ashy; the elytra are with- 
out sutural vitta, the median maculation 
sometimes attains the suture but only narrowly, 
and along the side the markings are irregular, 
broadly interrupted, not forming vitta and 
with preapical spot lying the margin. The 
three-fifths, strongly ascending nearly the apex 
medially. The form rather slender, while the 
elytral apices are dehiscent, obliquely truncate. 


Lepturges angulatus angulatus (LeConte) 
(Fig. 

Liopus angulatus LeConte, 1852, Jour. Acad. Nat. Sci. 
Philadelphia, (2)2: 172. 

Lepturges confluens Haldeman, Knull, 1946, Bull. Ohio 
Biol. Surv. 39: 

Lepturges symmetricus Haldeman, Horn, 1880, Trans. 
Amer. Ent. Soc. 126, pl. f.2. and Hamilton, 
1896, Trans. Amer. Ent. Soc. 1910, 

sparsely covered with pale ashy pubescence. 
Head front and gena with integument broadly 
brown. Pronotum disk with four rather fine, 
brown vittae, one each side middle attaining 
apex but not base, interrupted medially, and 
arcuate one above lateral tubercle; deflexed sides 
broadly blackish. Elytron with the punctation 
appearing minute flecks, and with number 
dark brown maculae: one humerus, irregular, 
one near scutellum extreme base, closely fol- 
lowed smaller one, largish irregular one 
near side before middle, often extending forward 
along side connect with humeral macula, only 
narrowly attaining side margin, just behind mid- 
dle side strongly undulated fascia, reaching 
nearly suture, strongly clouded laterally and 
disk with fulvous dull ashy, and just before 
apex smaller irregular macula band broadly 
attaining lateral margin, not approaching suture, 
often small streak between this preapical macula 
and suture. Body beneath immaculate except 
for indistinct brownish macula sides last 
two abdominal sternites. Legs paler than body; 
femora and tibiae broadly annulate with brown 
fuscous apically. Antenna uniformly pale 
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except apices third and following segments, 
which are faintly infuscated. 

Entire upper surface minutely 
Head medially behind antennal tubercles deeply 
transversely impressed, impunctate; front one- 
third again wide high, strongly narrowed 
between eyes, slightly below; eye with lower 
lobe nearly twice tall gena. Pronotum one- 
third wider across lateral tubercles than long, 
sides arcuately narrowing apex; lateral tuber- 
cles placed almost directly base, robust, 
subacute; disk transversely tumid 
planate and without tubercles basally, base with 
broad sulcus, obsolete medially, deep laterally, 
surface disk basal three-fifths sulcus 
irregularly sprinkled with punc- 
tures, medially usually extending apex, 
basal sulcus arranged distinct row laterally. 
Elytra with basal gibbosities rather low, pos- 
teriorly made more prominent bordering 
broad impression; disks rather finely, not densely 
punctate, impunctate apical fifth; apices 
obliquely subtruncate from suture, very tips 
narrowly rounded. process about one- 
sixth broad procoxal cavity; mesosternal 
process scarcely wider. Fifth sternite about half 
again long fourth, apex narrowly emarginate. 
Metafemora slightly surpassing apex fourth 
sternite. Antenna nearly twice long body, 
fifth segment attaining elytral apex, beneath with 
any fringing hairs; scape attaining base 
pronotum, slender; third segment one-eighth 
shorter than first; fourth and fifth subequal, 
each slightly longer than third; rest gradually 
feebly decreasing length, the eleventh, how- 
ever, longer than tenth. 

Female: Like male but fifth sternite subequal 
third and fourth combined, truncate apex; 
antenna similar, except the eleventh segment, 
which not elongate. 

Length mm.; width mm. 


Type locality: Georgia. 

Distribution: Apparently throughout 
the eastern half the United States. 
further data [Minn.]. MARYLAND: 
data [CAS]. Iowa: Sioux City, Aug. 
Montgomery Co. (Bea- 
mer) [KU]. further data 

Remarks: This much misunderstood species, 


for many years treated synonym sym- 
metricus, appears quite uncommon col- 
lections. While closely allied confluens, 
easily distinguished the maculation and 
the sculpturing the pronotum, well 
the shape the elytral apices. 


Lepturges angulatus canus Casey 
Lepturges canus Casey, 1913, Mem. Col., IV, 317. 


Very similar the type-form but the pubes- 
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cence the entire body brighter cinereous and 
the post-median band the elytron more 
extensively interrupted with bright ashy; the 
femora and tibiae are usually broadly annulate 
with blackish. 

Length 5.2-8 mm.; width mm. 

Type locality: Austin, TEXAs. 


Distribution: half Texas (possibly 
into Louisiana). College Station, 
May 17, 1950 (H. Reinhard) [TAM]; 


Kingsville [CU]; Olmos, May [CAS]. 


Lepturges pictus (LeConte) 
(Fig. 
1852, Jour. Acad. 


Liopus pictus LeConte, Nat. Sci. 


Philadelphia (2)2: 172. 
Male: Rather dark ferrugineous, covered with 
fine, hoary pubescence. Head front broadly 
clouded with dark brown. Pronotum with 
broad, irregular, bright brown vitta each side 
middle and another short, arcuate, the same 
color above each lateral tubercle. Elytra each 
marked with eight dark brown maculae follows: 
first sides humerus, and second behind base 
toward scutellum, each rather large, ovate, third 
basal third, small, elongate, fourth just before 
middle sides, irregular outline, fifth behind 
middle, fasciiform, undulating rather regularly, 
extending from side margin (where broadly 
tinged with ashy pubescence) nearly suture, 
and the last three ovate, forming regular arc 
apically, the outermost one lateral margin 
near extreme apex and smaller than the others; 
along middle third suture fine dark brown 
vitta; none the maculae coalescent with any 
the others. Body beneath nearly immaculate, 
fourth and fifth faintly 
maculate each side with brownish. Legs with 
femora tinged with light brown apically; tibiae 
indistinctly annulate apically with fuscous. An- 
tennal scape dark ferrugineous, remaining seg- 
ments pale ferrugineous, indistinctly tipped with 
fuscous apically. 

Entire surface minutely alutaceous. Head 
above with deep but small median fovea behind 
antennal tubercles; front about one-third again 
wide long, strongly narrowed between and 
below eyes, sparsely sprinkled with fine punctures; 
eye with lower lobe nearly one-half again tall 
gena, subquadrate, scarcely wider than high. 
Pronotum one-third more wider across lateral 
tubercles than long, gradually narrower near 
likewise basal margin; lateral tubercles placed 
just before base, robust, not prominent, each 
armed with very short, acute tooth; disk with- 
out tubercles, transversely strongly tumid behind 
apex, medially half-way between middle and 
sides with strong, oblique impression (character 
very sparsely punctate basal half, 
punctures medially extending apical third, 
laterally the basal sulcus arranged somewhat 
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linearly. with basal gibbosities broad, 
somewhat prominent; disk moderately 
punctate, quite sparsely base, punctures 
thence middle much denser, gradually becoming 
sparser apical half; apices dehiscent, separately 
rather narrowly rounded. Antenna nearly twice 
long body, sixth segment attaining elytral 
apex, beneath with two three fringing hairs 
each the first four segments; scape attaining 
basal sixth pronotum, slender; third segment 
distinctly shorter than fourth and fifth equal, 
each longer than third but not long first; 
rest gradually diminishing (eleventh wanting). 

Length 6.7 mm.; width 2.0 mm. 

Type 

Distribution: Known only from and 
western Pennsylvania. PENNSYVLANIA: 
legheny Co., July 1889 (E. Klages) [CU]. 

Remarks: Inthe hundred years since LeConte 
first described this species, has gone entirely 
unrecognized other workers, possibly because 
its extreme rarity collections. Like sym- 
metricus has fine sutural vitta, but otherwise 
most similar angulatus. differs from 
the latter having the elytral median fascia 
regularly undulating, the preapical lateral macula 
smaller and set about extreme tip, and the 
pronotum has the lateral tubercle placed little 
before, not on, the basal angle, the discal puncta- 
tion not attaining apex. addition, the 
single example hand, the pronotal disk 
deeply impressed each side. 


Lepturges symmetricus (Haldeman) 

Haldeman, 1847, Trans. Amer. 
Philos. Soc. (2)10: 50. 

Haldeman, LeConte, 1852, Jour. 
Acad. Nat. Sci. Philadelphia, (2)2: 171. 

Lepturges symmetricus Haldeman, Casey, 1913, Mem. 
Col. IV, 318. Champion, Kirk, and Knull, 1925, 
Ent. News, 26: 140. 

Male: ferrugineous, covered with pale 
cinereous pubescence. Head with front broadly 
infuscated. Pronotum with deflexed sides indis- 
tinctly infuscated; disk with four dark brown 
vittae, one nearly entire, each side middle, 
narrowed medially, somewhat expanded basally, 
strongly apically, and one abbreviated, above 
lateral tubercle. Scutellum often finely margined 
with dark brown. Elytra with narrow, dark 
brown vitta along suture from scutellum nearly 
apex and very broad one each side from 
humeri almost attaining apices, usually entirely 
uninterrupted, and each disk with seven dark 
brown maculae, the first base near scutellum, 
rather large, followed closely 
which much smaller, third basal third near 
side, broadly coalescent with lateral vitta 
often the fourth, which vittiform and located 
middle, fifth small but elongate, between fourth 
and sutural vitta, rarely fused with the former 
but never attaining suture, and the sixth and 
seventh oblique row near apex, the latter 
often more less connecting the lateral vitta. 


[Vol. 


Body beneath, legs and antennae light ferrugine- 
ous, very sparsely covered with fine, cinereous 
pubescence; femora narrowly and tibiae broadly 
infuscated apically; antennal scape 
rugineous, segments apically rarely narrowly 
tinged with fuscous. 

Body above Head 
broadly impressed medially behind antennal 
tubercles; front nearly one-half again wide 
high, strongly narrowed between eyes, less dis- 
tinctly below, impunctate; with lower lobe 
twice tall gena, subquadrate, scarcely wider 
than high. Pronotum about one-half again 
wide across lateral tubercles long, arcuately 
narrowed apex; lateral tubercles small, prom- 
inent, each armed with robust, acute tooth; 
disk broadly tumid, irregularly, rather densely 
punctate basal half, the punctures medially 
not only slightly, extended further towards 
apex, basal sulcus not linearly arranged. 
Elytra with basal gibbosities arcuate, variable 
prominence; disk densely, finely, uniformly punc- 
tate behind middle, punctures thence sparser 
apex; apices slightly dehiscent, separately, 
somewhat acutely rounded. Fifth sternite feebly 
longer than fourth, apex broadly feebly arcuate. 
Antenna about three-fourths again long 
body, the sixth segment surpassing elytral apices, 
with but few fringing hairs beneath; scape 
slender, extending basal sixth pronotum 
beyond; third segment slightly shorter than 
first; fourth and fifth equal, long first; rest 
gradually feebly decreasing length, the eleventh 
quite elongate. 

Female: Similar male, but fifth abdominal 
sternite one-half again long fourth, its apex 
deeply emarginate; metafemora 
ened apically. 

Length mm.; width mm. 

Type locality: North America. 

Distribution: From Ontario and New York 
west Minnesota. ONTARIO: further 
data [CU]; Prince Edward Co., July 18-31 
KU]. New Olcott, July 
[CU]; Aurora, July (H. Dietrich) [CU]; 
Hennepin Co., July [Minn.]; St. Paul, 
June [Minn.]; Hallock, Aug. [Minn.]; 
New Prague, June [Minn.]; Olmstead Co. 

Remarks: From its close allies, this species 
can distinguished the elytral sutural stripe 
and broad lateral vitta, the latter almost always 
entire, rarely briefly interrupted behind humerus, 
and pronotal punctation confined almost entirely 
basal three-fifths, not prolonged anteriorly 
middle scarcely so. 


Lepturges yucca 
Leplurges yucca Schaeffer, 1905, Brooklyn Inst. Mus. Sci. 
Bull., 167. 
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Male: Nearly uniformly dark testaceous, the 
legs and antennae somewhat paler; entirely cov- 
ered with very sparse, fine, ashy pubescence, 
without maculation any 

Entire surface minutely alutaceous, rarely with 
scarcely visible punctulation. Head above deeply, 
abruptly impressed between antennae; front very 
strongly, transversely convex tumid, one- 
third wider than high, slightly narrowed between 
and below eye, with few scattered, fine punc- 
tures; eye with lower lobe scarcely taller than 
gena, transversely oblong, upper lobes separated 
three times their widths. Pronotum one- 
third again wide across tubercles long, 
strongly constricted basally that apex wider 
than base; lateral tubercles placed basal third 
pronotum, low, rounding into sides anteriorly, 
sharply defined posteriorly, each armed with 
long, obtuse tooth which directed somewhat 
upwards well caudo-laterally; basal trans- 
verse sulcus shallow, scarcely interrupted 
lateral tubercles, with irregular row coarse 
punctures; disk subplanate, feebly tumid an- 
teriorly, without tubercles, basal half sprinkled 
with number coarse punctures. Elytra 
rather coarsely, quite densely punctate, the punc- 
tures somewhat sparser the fairly evident 
basal gibbosities and near extreme apices; apices 
separately, broadly rounded 
Prosternal process very slender, linear, the meso- 
sternal process not wider. Fifth sternite sub- 
equal fourth, broadly emarginate apex. 
Antenna nearly two-thirds again long body, 
the sixth segment attaining elytral apex, without 
distinct fringe; scape elongate, reaching basal 
fourth pronotum, slender; third segment one- 
fifth shorter than first; fourth one-tenth again 
long third; fifth subequal fourth; rest, in- 
cluding eleventh, gradually diminishing length. 

Female: male, but fifth sternite one- 
half again long fourth, distinctly emarginate 
apex; antenna one-third again long body, 
the eighth segment attaining elytral apex. 

Length mm.; width mm. 

Type locality: Parmalee, Cochise Co., Arizona. 

Distribution: West Arizona. TEXAs: 
Alpine, July 1-15, 1926 (O. Poling) [CU]. 
ARIZONA: Globe [LL]; Dragoon Mts., July 
[LL]. 

Remarks: This species easily recognized 
its uniform testaceous coloration, entirely devoid 
maculation. 


Lepturges megalops Hamilton 
Lepturges megalops Hamilton, 1896, Trans. Amer. Ent. 

Soc., 23: 127. 

Entirely black, except the piceous 
elytra and distal antennal segments; rather den- 
sely covered with dark brown fuscous pubes- 
cence. Pronotum with four arcuate, silky pubes- 
cent vittae, which are darker lighter than the 
surroundings according the direction the 


light, one each side middle, widened anteriorly, 
and one above and partially surrounding each 
laterai tubercle. Elytra each with eight indis- 
tinct ashy vittae arranged three oblique series, 
first consisting three vittae placed from near 
humerus laterally about basal third toward 
suture, the second with two vittae near middle, 
and the third with three vittae before apex, the 
innermost along sutural beading, the largest and 
most distinct all. Body beneath, legs and 
antennae sparsely covered with cinereous pubes- 
cence; tibiae apically and tarsi dark brown 
pubescent. 

Entire upper surface minutely 
Head broadly, distinctly impressed medially be- 
hind lateral tubercles, impunctate; front about 
high wide, slightly narrowed between but not 
below eyes; eye with lower lobe extremely large, 
broad front, one-fourth wider than high, 
about five times tall gena, upper lobes two- 
thirds broad upper interocular space. 
Pronotum more than one-half again 
across lateral tubercles long, 
extreme base; lateral tubercles indistinct, each 
placed just before basal angle, armed with 
short, acute tooth; disk sparsely, finely punctate 
posterior half, the punctures denser and sub- 
linearly arranged basal Elytra with 
basal gibbosities subprominent; disk finely, rather 
densely and uniformly punctate nearly apex; 
apices separately narrowly rounded. Femora 
slender (except the profemora which are quite 
robust), feebly clavate, metafemora extending 
least apex fourth sternite. Fifth sternite 
slightly longer than fourth, broadly emarginate 
apex. Antenna about two-thirds again 
long body, beneath with scarcely any fringing 
hairs; scape attaining base pronotum; third 
segment one-fifth shorter than first; fourth and 
fifth subequal, each feebly longer than third; 
rest, including eleventh, gradually shorter. 

Length mm.; width mm. 

Type locality: Florida. 

Biscayne, Sept. (Hubbard and 
Schwarz) [USNM-type]; Miami, June 21, 1944 
(V. Kirk) 

Remarks: The dark body coloration well 
the huge lower ocular lobe (which broad 
the front and nearly five times tall the 
gena) will amply distinguish this species. 


Valenus Casey 
Valenus Casey, 1891, Ann. Acad. Sci., 49; 1913, 

Mem. Col., IV, Schaeffer, 1908, Bull. Brook- 

lyn Inst., 346. 

Moderately small, robust, subdepressed forms, 
with entire body nearly glabrous. Head with 
front strongly convex, tumid, nearly one-half 
again wide high, with few long setae near 
eye; eye with lower lobe feebly transverse, not 
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quite equal gena height, upper lobes sepa- 
rated nearly four times their width. Prono- 
tum three-fifths again wide across middle 
long; sides sub-tumid, strongly arcuate apical 
two-thirds, then suddenly constricted, without 
distinct tubercles, but each with long, acute, 
retroverse tooth basal disk convex, 
somewhat broadly tumid apically and usually 
with three feeble tubercles, feebly punctate 
except base. Scutellum broad, short. Elytra 
simply punctate, punctures uniformly distributed, 
confused; basal gibbosities practically wanting; 
apices separately, broadly rounded subtrun- 
cate; disk with costae obsolete; entire surface with 
lines sparsely placed, long, erect 
sternal process very narrow, less than one-tenth 
broad procoxal cavity; mesocoxal cavity 
one-sixth one-fifth broad mesocoxal 
cavity. Fifth sternite subequal fourth 
male, female one-half longer; apex broadly 
emarginate. Legs moderately short, the hinder 
pairs successively longer, without long flying 
hairs; femora robust, strongly clavate, less 
strongly female; tarsi much shorter than 
tibiae, the first segment protarsus slightly 
shorter than next two together, mesotarsus 
subequal same two, and that metatarsus 
somewhat longer. Antenna one-half again 
long body female and but little longer 
male than female, devoid long flying hairs, 
but with very sparse fringe beneath fifth 
segment; scape slender, gradually thicker apically, 
briefly deflexed beneath extreme apex, extend- 
ing basal two-fifths pronotum; third segment 
slightly shorter than first, straight; fourth sub- 
equal third; fifth distinctly shorter than fourth, 
rest very feebly, gradually diminishing length; 
eleventh shorter than tenth. 

inornatus Casey, mono- 
typy. 

Remarks: This genus closely resembles Cerato- 
graphis but easily distinguished the absence 
long flying setae the legs and antennae 
(although such hairs are present the elytra). 
Furthermore, distinct having the eyes 
widely separated above, the pronotal disk 
usually having three low tubercles, and the 
antenna scape being deflexed beneath apex, 
the third segment shorter than first. The more 
robust, strongly clavate femora the male and 
the short fifth sternite the female are further 
distinguishing characteristics. 


Valenus inornatus Casey 
Valenus inornatus Casey, 1891, Ann. Acad. Sci., 

50. 

Mahogany brown, sometimes body beneath 
and legs paler brown, somewhat shining, sparsely 
covered with extremely short, fine, cinereous 
pubescence that scarcely conceals the body sur- 
face, without maculation any sort. 

Entire upper surface minutely alutaceous and 


finely punctulate. with vertex tumid near 
occiput, then deplanate and depressed between 
the eyes; front with scattered, fine punctures 
throughout and with two three coarse punc- 
tures near eyes which bear long, flying setae. 
Pronotum three-fifths wider middle than long; 
disk irregularly punctate, punctures especially 
distinct medially and the broad basal sulcus, 
where they are somewhat coarser and closely set, 
usually with three low, subobsolete tubercles. 
Elytra rather coarsely and densely punctate, the 
punctures imperceptibly gradually finer and less 
dense from base apex. 

Length mm.; width 3.2-3.5 mm. 

Type locality: Paso, Texas. 

Distribution: From West Texas Arizona 
and southward into northern Mexico. 
Devil’s River, Yucca, April 1907 (E. 
Schwarz) Pine Springs, July 12, 
1928 (W. Benedict) [KU]. 
Arizona: Paradise, July 
(Wickham) [USNM]; Congress Junction, July 
(F. Snow) [KU]. 


Hyperplatys Haldeman 


Hyperplatys Haldeman, 1848, Trans. Amer. Philos. Soc. 
(2)10:49. Thomson, 1864, Syst. Ceramb., 
Lacordaire, 1872, Gen. Col., 767, 776. Horn, 
1880, Trans. Amer. Ent. Soc., 127. Leng and 
Hamilton, 1896, Trans. Amer. Ent. Soc., 23: 113, 129. 
Wickham, 1897, Can. Ent., 29: 203. Blatchley, 1910, 
Col. Ind., 1069, 1077. Casey, 1913, Mem. Col., 
IV, 323. Knull, 1946, Biol. Surv. Ohio Bull., 39: 
254. 

Liopus Serville, 


1852, Jour. Acad. Nat. Sci. 
Philadelphia (2): 


2)2: 170 

Small, subdepressed forms, all the North 
American members possessing transverse arcu- 
ate series four dark maculae (rarely reduced 
two) the pronotum and having the elytra 
sprinkled with rounded, dark maculae through- 
out. Head impunctate (except the front 
laceyi), transversely deeply impressed 
behind tubercles; front nearly two 
times wide high (in only one and 
one-half times); eye very variable size and 
shape within each species, ranging from slightly 
taller than, nearly twice tall as, gena, 
subquadrate oblong, erect, rounded below, 
upper lobes widely but variably 
Pronotum strongly transverse, more than one- 
half again wide long, usually wider medially 
than across lateral teeth; sides arcuate, con- 
stricted base, usually lateral tubercles wanting, 
lateral spines usually short, dentiform, directed 
more less strongly caudally well laterally; 
disk devoid tubercles callosities, entirely, 
densely and uniformly punctate. Elytra with 
basal gibbosities low rather prominent; disk 
densely, uniformly punctate, except californica 
without distinct costae; lateral carina usually 
found each angle between disk and deflexed 
sides, but quite low and poorly defined mon- 
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tana and nearly entirely lacking laceyi; apices 
obliquely emarginate, each bidentate, the lateral 
tooth much larger than sutural. Prosternal pro- 
cess one-sixth one-fourth broad procoxal 
mesosternal process subequal slightly 
broader than prosternal. Fifth abdominal seg- 
ment male subequal fourth, female one 
and one-half nearly two times long fourth. 
Legs moderately long; femora strongly clavate 
apically, subpedunculate, females less strongly 
so, metafemora sometimes more feebly clavate, 
especially females, male exceeding apex 
fifth sternite (except female attain- 
ing middle fifth sternite, except 
metatarsus with first segment long longer 
than remaining segments combined. Antenna 
rather elongate, ranging from one and one-half 
two times long body male and only 
slightly less elongate female, with very few 
fringing hairs beneath basal segments; scape 
attaining basal third fourth pronotum, 
slender; third segment feebly longer than first, 
slightly arcuate; fourth equal third male, 
often slightly shorter female; rest gradually 
diminishing length, eleventh slightly 
elongate male. 

Genotype: Hyperplatys maculata Haldeman, 
herewith designated. 

Remarks: the area covered this study, 
the present genus most closely related 
Lepturges, from which most distinct 
having the prosternal process much broader, 
its more strongly clavate femora, the more 
strongly elongate metafemora 
and, typically, having carina along each 
side the elytra. Moreover, the front more 
strongly transverse here, the form the pronotal 
lateral spines distinctive, and the elytral apices 
are bidentate. 


KEY SPECIES 


Entire insect black with the exception bright 


reddish bases the femora............. femoralis 
Not entirely black, usually ferrugineous with 
blackish maculae body above... 


Elytra each with distinct blackish along 
side and usually with entire whitish lines 
disk; beneath usually 

Elytra without distinct vitta never with 
entire whitish pubescent lines abdomen 
beneath usually 

each with distinct costa disk extending 

slightly obliquely from near humerus apic 
third, lateral carina sharply defined, disk often 
with whitish lines medially and/or apically; 
Elytra without distinct discal costae, lateral carinae 
most moderately elevated, disks without 

and base elytra bright reddish, elytral 

disks blackish ferruginecus; elytral lateral carinae 

nearly wanting; front only one-half again wide 


Pronotum and elytral bases never paler than elytral 
disks; front nearly twice broad 


lateral carinae subobsolete; each elytron 
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behind middle usually with large blackish 
macula; Rocky Mountain States......... montana 
Elytral carinae rather prominent; elytra usually 
without postmedian, large, blackish maculae; 


Hyperplatys maculata Haldeman 


maculata Haldeman, 1849, Trans. Am. Philos. 
Soc., (2)10: 49. Horn, 1880, Trans. Amer. Ent. Soc., 
Leng and Hamilton, 1896, Trans. Amer. Ent. 
Soc., Casey, 1891, Ann. Acad. Sci., 
50; Mem. Col. IV, 324. 

Liopus maculatus (Haldeman), LeConte, 1852, Jour. 
Acad. Nat. Sci Philadelphia, (2)2: 171. 

Hyperplatys maculata var. Haldeman, 1849, 
Trans. Am. Soc. (2)10: 49. Casey, 1891, Ann. 
Acad. Sci., 50; 1913, Mem. Col., IV, 327. 

(Say), Blatchley, 1910, Col. Ind., 
107 Knull, 1946, Bull. Ohio Biol. Surv., 39: 255, 
pl. 25, 107. [misdet. 

lentiginosa Casey, 1913, Mem. Col. IV, 
325 [new 

Hyperplatys robustula Casey, 1913, Mem. Col. IV, 
326. [new 

amnicola Casey, 1913, Mem. Col. IV, 326. 
[new 

Hyperplatys delicata Casey, 1913, Mem. Col. IV, 327. 
[new syn.]. 

Hyperplatys cryptica Casey, 1913, Mem. Col. IV, 327. 
[new 

Hyperplatys frigida Casey, 1913, Mem. Col. IV, 327 
[new 

Hyperplatys binocularis Casey, 1918, Mem. Col. IV, 


327. [new syn.]. 


Male: Ranging from rather light very 
dark ferrugineous, head darker, often blackish; 
entirely covered with fairly sparse, dull cinereous 
pubescence, maculate with dark brown blackish 
follows: Pronotum with transverse, arcuate 
series four rounded maculae, the two middle 
ones often much larger, the outer two often 
reduced wanting, sometimes there present 
middle disk, especially northeastern 
examples, fifth macula, which always indis- 
tinct and poorly defined; deflexed sides each with 
broad, indistinct vitta. Elytra typically each 
with five series small maculae, interrupting 
the same number longitudinal whitish lines 
which are placed one side and sutural margins, 
one the carina, and two disk, these maculae 
vary extensively size and arrangement from 
specimen specimen while the whitish lines 
vary similarly distinctness and may entirely 
absent, especially midwestern representatives; 
apical two-fifths broad, subfasciiform macula 
almost always present, sometimes attaining 
side and sutural margins but often reduced or, 
rarely, nearly wanting, especially midwestern 
forms; deflexed side broad vitta extending 
from humerus, often attaining post median large 
macula, but often confined basal half, especially 
mid-western examples, rarely poorly indicated. 
Body beneath and legs mostly ferrugineous, rarely 
black; femora base more less extensively 
stramineous ferrugineous. Antenna variable 


from light ferrugineous nearly black, apices 


segments from third infuscated. 
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Entire upper surface densely, minutely aluta- 
ceous. Head impunctate; front strongly convex, 
nearly twice wide high, distinctly narrowed 
between and below eyes; eye with lower lobe 
oblong, from one and one-half two times 
tall gena. Pronotum strongly transverse, one 
and one-half nearly two times wide long, 
sides arcuate, constricted base; lateral tubercles 
wanting, instead with small, acute, retrorse 
tooth placed each side just before basal con- 
striction; disk uniformly, rather finely punctate. 
Elytra with basal gibbosities broad, moderately 
elevated; disks uniformly, rather coarsely punc- 
tate, lateral carinae prominent, sharply defined, 
extending nearly apices; apices emarginate, 
the angles acutely dentate, each outer tooth 
much the larger. Prosternal process about one- 
fourth broad proxocal cavity; mesosternal 
process tapering posteriorly, little wider 
middle than prosternal process. Fifth sternite 
longer than fourth, apex broadly emar- 
ginate. Femora strongly clavate, metafemora 
attaining apex fifth sternite; metatarsus with 
first segment slightly longer, that mesotarsus 
slightly shorter, than remaining segments com- 
bined. Antenna one and three-fourths two 
times long body, first three four segments 
each with two three fringing hairs beneath; 
scape slender, attaining basal third pronotum; 
third and fourth segments successively feebly 
longer; rest slightly shorter, scarcely diminishing 
length from seventh. 

Female: Somewhat more robust than male. 
Pronotum more strongly transverse. 
process often one-third broad procoxal 
cavity, but variable; mesosternal process not 
tapering. Fifth sternite nearly one-half again 
long fourth. Femora not strongly 
clavate; metafemora scarcely swollen apically, 
attaining apex fourth sternite. Antenna one- 
half three-fourths again long body. 

Length 4.2-6.5 mm.; width mm. 

Type localities: Pennsylvania |maculata; nig- 
Watch Hill, Rhode 
Boston Neck, Rhode Island [delicata]; Indiana 
Indiana and New York 
Keokuk, Iowa [amnicola]; District Columbia 
and Indiana Monmouth, Maine 
gida|; New York 

Distribution: The entire eastern half North 
America, from Maine south North Carolina 
the Atlantic coast, west Missouri and 
east Texas. MAINE: Monmouth, July 
1908 [CAS]; Acadia Pk., Aug. [LL]; 
Mt. Desert, July-Aug. (J. Belkin) [RA]. 
Framingham, June [CU]; 
Monterey [CU]; Plymouth Co. [CU]; 
wall [CU]; Lyme [LL]; New Haven [LL]. 
New further data [CU; LL]; 22, 
June-Aug. (H. Dietrich) [CU]; 
Aurora [CU]; Portage [CAS]; Wales 


[Vol. 


[CAS]; Ithaca [CU]; Oswego [CU]; Labra- 
dor Lake [CU]; Petersburg [CU]; New York 
City [LL]; Cypris Hill, [LL]; Elbridge 
Phillipsburg, June-July [CAS]; DaCosta [CAS]. 
PENNSYLVANIA: 62, Allegheny Co., June-Aug. 
(E. Klages) CAS]; Easton (J. 
Green) [CAS]; Wind Gap [CAS]; Pocono 
Lake [CAS]; Mt. Pocono, Aug. [CAS]; 
Stony Creek Mills, July 3-Sept. walnut 
(D. Kissinger) [DGK]. 12, 
CAROLINA: Mt. Pisgah, Oct. 
CONSIN: further data [LL; Minn.]; 
Kinikinich Riv. [Minn.]; Clark Co., Aug. 
[WU]; Dane Co., June 
further data [Minn.]; Edgebrook [CAS]. 
Sibley Co., July [Minn.]; 
Minneapolis, June-Aug. Chicago Co., 
May-July [Minn.]; Rush Lake [Minn.]; 
data [Minn.]. Agric. College 
College Station, Apr.-June 
(H. Reinhard) [TAM]. 

Remarks: The synonymy indicates part 
the degree variation that exists this species. 
From aspersa can almost always distin- 
guished the presence here blackish vitta 
the deflexed sides the elytra, character 
that rarely ever wanting. Moreover, usually 
the elytra each have five more less distinct 
longitudinal white lines and usually also large 
postmedian blackish macula. Moreover, the 
underside the body rarely black. dis- 
tribution, this species seems extend further 
south and west than aspersa, and not far 
north. 

The Texas and other midwestern populations 
may prove subspecifically distinct when 
sufficiently long series are available. 


Hyperplatys aspersa (Say) 


Lamia aspersa Say, 1823, Jour. Acad. Nat. Sci. 
delphia, 330. 

Hyperplatys aspersa (Say), Haldeman, 1848, Trans. Am. 
Philos. Soc., (2)10: 49. Horn, 1880, Trans. Amer. Ent. 
Soc., Leng and Hamilton, 1896, Trans. Amer. 
Ent. Soc., Casey, 1891, Ann. Acad. 
Sci., 51; Mem. Col. IV, 329. 

Liopus aspersus (Say), LeConte, 1852, Jour. Acad. Nat. 
Sci. Philadelphia, (2)2: 171. 

Hyperplatys maculata Haldeman, Blatchley, 1910, Col. 
Ind., 1946, Bull. Ohio Biol. Surv., 39: 
255. [misdet.]. 

Hyperplatys vigilans Casey, Mem. Col. IV, 329. 
[new 

Male: Varying from light very dark fer- 
rugineous, head and scutellum darker, often 
blackish; entirely covered with dull cinereous 
pubescence, and maculate with dark brown 
blackish follows: Pronotum with 
verse series four subequal maculae, the lateral 
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ones sometimes reduced size; deflexed sides 
usually not blackish vittate. Elytra irregularly 
sprinkled with rounded maculae which are 
almost always similar size those prono- 
tum, occasionally coalescent apical fourth 
form larger macula even fascia; deflexed 
sides never vittate with blackish, but rarely 
somewhat fuscous-clouded; disk never white 
lined. Body beneath and legs 
often abdomen and bases tibiae tinged with 
ferrugineous; femora broadly, bright ferrugineous 
basal halves are the entire coxae. Antenna 
blackish, segments from third more less dark 
ferrugineous especially basally. 

Entire upper surface minutely, densely aluta- 
ceous. Head impunctate; front strongly convex, 
nearly twice wide high, distinctly narrowed 
below and between eyes; eye with lower lobe 
oblong, one and one-half two times tall 
gena. Pronotum about three-fifths again 
wide long; sides rounded, constricted base; 
lateral teeth acute, directed strongly backwards, 
placed just before basal constriction; disk uni- 
formly, rather finely punctate. Elytra with 
broad, moderately elevated; 
entire disk rather coarsely and densely punctate, 
lateral carinae distinct, but not sharply defined 
dorsally, often more less continuous with disks, 
extending close apices; apices emarginate, the 
angles dentate, the outer tooth 
Prosternal process about one-fourth wide 
procoxal cavity; mesosternal process slightly 
tapering posteriorly, wide prosternal pro- 
cess. Fifth sternite little longer than fourth, 
truncate apically. Femora strongly clavate, meta- 
femora surpassing apex abdomen; mesotarsus 
with first segment slightly shorter than rest com- 
bined, that metatarsus distinctly longer than 
rest. Antenna one and three-fourths nearly 
twice long body, first four segments beneath 
with very few fringing hairs; scape slender, 
attaining basal fourth pronotum; third and 
fourth subequal, one-seventh longer than first; 
fifth equal first; sixth slightly shorter, rest 
scarcely diminishing length. 

Female: More robust than male. Fifth ster- 
nite distinctly longer than fourth, apically often 
emarginate. Femora not strongly clavate, 
especially metafemora, the latter extending some- 
what behind apex fourth sternite. Antenna 
one-half three-fourths again long body. 

Length mm.; width mm. 

Type localities: and 

Distribution: Southern Canada and Northern 
United States from the Atlantic Coast west 


North Dakota and into western Canada 
Alberta. Montfort, June 30, 1916 


[CAS]; Prince Edward Co., Aug. [CU]; 
Thunder Bay, June 
Framingham, May 27, Rhus typhina twigs [CAS]; 
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[CU]. York: Olcott, May-Aug. (Diet- 
rich) [CU]; 23, Ithaca, Apr.-July [CU]; 11, 


Rochester Junction, June (Leonard) [CU]; 
Barker [CU]; Buffalo [CU]; Slide Mt., 
Ulster Co. [CU]; Mt. Whiteface [CU]; 
Windham [CAS]; East Aurora [CAS]; 
New York City [LL]; Yorktown Heights 
New Rochelle (Lacey) [LL]; Colden [CAS]. 
PENNSYLVANIA: 31, Allegheny Co., May-June 
(E. Klages) [CU]; Easton, June-July (J. 
Green) [CAS]; Effort [CAS]; Mt. Pocono 
Morristown, June (C. Hoffman) 
Woodbury [CU]; Avenel [LL]; Phillipsburg, 


[Minn.];1, Skyland, June (Quiresfeld) 


Roanoke, July [LL]. Sturgeon 
Bay, Door Co., Aug. 23, 1947 (R. Shenefelt) 
[WU]. Owatonna, June; St. 
Paul; Wadena Co.; St. Anthony Park, June; 
Otter Co.; Roseau; Wyoming Co.; Lu- 
Olmstead Ramsey Itasca Park, June- 
July [All Minn.]. Iowa: Ames, June [TAM]. 
KATCHEWAN: 10-head, July 20, 1926 (Eric 
Hearle) Ceduc, June-July 
[CAS]. 

Remarks: While this species 
like maculata appearance and quite like 
degree variation, distinct especially 
lacking the black vitta the sides the elytra, 
having the under surface black, the deflexed 
sides the pronotum not blackish, always 
lacking white stripes the elytra, and having 
the elytral carinae usually less distinctly delimited 
above. Moreover, usually there not large 
postmedian macula the elytra, but this fea- 
ture not reliable criterion. 


Hyperplatys californica Casey 
californica Casey, 1891, Ann. Acad. 

Sci., Mem. Col. IV, 330. Leng and 

Hamilton, 1896, Trans. Amer. Ent. Soc. 33: 129. 

Male: Light dark ferrugineous, covered 
with coarse, cinereous pubescence. Head, body 
beneath, apices femora and tibiae, and often 
pronotal disk blackish. Pronotum with trans- 
verse, arcuate row four rounded, fuscous 
maculae, which vary considerably 
rule with several whitish lines, usually 
least one present each lateral carina, the discal 
lines abbreviate, confined middle and apical 
portions, never entire; rather sparsely sprinkled 
with dark brown fuscous maculae, which vary 
greatiy size specimen specimen, 
occasionally coalescent apical two-fifths 
form sort fascia, somewhat maculata; 
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humeri sometimes clouded with fuscous below 
and sides but never distinctly maculate 
vittate maculata. Antennae very unstable 
color, variously blackish ferrugineous, 
whole part, the segments usually blackish 
the apices. 

Entire upper surface densely, minutely aluta- 
ceous. Head with front moderately convex, 
nearly twice broad high, densely punctu- 
late; eye with lower lobe subquadrate, rounded 
below, twice tall gena. Pronotum three- 
fifths again wide long, sides arcuate, con- 
stricted base; lateral teeth robust, subacute, 
directed less strongly caudad than maculata; 
disk uniformly, rather finely punctate. 
with basal gibbosities moderately prominent; 
disks entirely with dense, moderate sized 
punctures, each with oblique, broad, feebly 
elevated, but distinct costa extending from near 
humerus apical third, lateral carina quite 
prominent, sharply defined, extending close 
apex; apices emarginate, the angles dentate, the 
outer ones very strongly so. Prosternal process 
about wide procoxal cavity; 
mesosternal process broader than that 
prosternum, slightly tapering posteriorly, its 
apex broadly Fifth sternite subequal 
fourth, apex rather deeply emarginate. 
Femora rather strongly clavate apically, the 
metafemora distinctly more slender than the 
mesofemora, surpassing tip abdomen; meta- 
tarsus greatly elongate, the first segment dis- 
tinctly longer than rest together, more than two- 
fifths long metatibiae. Antenna about 
three-fourths again long body, beneath 
with three four short fringing hairs first 
three four segments; scape attaining basal 
fourth pronotum, slender; third and fourth 
segments subequal, each distinctly longer than 
first; rest shorter, subequal feebly diminishing 
length, the eighth sometimes slightly elongate. 

Female: Somewhat more robust than male. 
Fifth sternite nearly twice long fourth, 
emarginate apex. Meta- 
femora strongly surpassing apex fourth ster- 
nite, feebly clavate apically. Antenna one-third 
one-half again long body; third segment 
scarcely longer than scape; fourth and following 
gradually shorter. 

Length 5-7 mm.; width mm. 

Type locality: Santa Cruz Co., California. 

Distribution: only from the coastal 
area the southern half California and from 
Arizona. CALIFORNIA: 15, Santa Paula, Apr.- 
July, walnut CU]; Saticoy, July 
LL]; 12, Ventura, May [CAS; LL]; 
San Diego Co., June [LL]; Evergreen, July 
Arizona: St. John’s, Apache Co., 
May 28, 1931 [IU]. locality data: 
(Koebele) [CAS]. 

Remarks: having prominent lateral carinae 
the elytra, this species most closely related 
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maculata. However, elytral maculation, 
including the lack lateral vittae, well 
the coloration the underside the body, 
more closely resembles aspersa. From both 
these species, may distinguished the 
rather prominent elytral costa that extends from 
near the humerus obliquely across the disk near 
the apex, and the considerably longer metatar- 
sus, the first segment which always more than 
two-fifths the length the metatibia, while the 
eastern species, less than two-fifths that 
length. 

The specimens collected Koebele are prob- 
ably from Santa Cruz Mountains 
are part the original lot described Casey 
and discussed Leng and Hamilton. the 
case the published notes, these specimens are 
quite pale below well above and have the 
femora untipped with black. The problem 
whether these are all newly emerged speci- 
mens represent distinct race must await 
further material for solution. 


Hyperplatys montana Casey 
Hyperplatys montana Casey, 1913, Mem. Col. IV, 325. 
Male: ferrugineous black, elytra, 
bases femora, and usually bases apical 
antennal segments, ferrugineous; entirely covered 
with rather bright cinereous 
notum with transverse arcuate series four 


black maculae, the two inner ones larger. Ely- 
tra covered with scattered, irregular, black 


maculae which vary extensively size and 
disposition; behind middle with usually large, 
transverse, dark macula, but 
either reduced expanded into fascia; humerus 
sometimes clouded with fuscous, but lateral 
vitta macula never present. 

Entire upper surface minutely 
Head with front not quite twice wide tall; 
eye with lower lobe oblong, one and one-half 
twice tall gena. more than one- 
half again wide long, sides arcuate, con- 
stricted base; lateral teeth spiniform, acute; 
disk densely, rather finely punctate. Elytra with 
basal gibbosities feebly elevated; disks coarsely, 
rather densely punctate; lateral carinae low, 
poorly defined, sometimes subobsolete, usually 
terminating apical fourth; apices emarginate, 
the angles unequally pro- 
cess about one-fourth broad 
cavity; mesosternal process somewhat wider than 
that prosternum slightly tapering posteriorly. 
Fifth sternite subequal fourth, rather deeply 
emarginate equally strongly 
clavate apically, metafemora distinctly surpassing 
apex fifth sternite; metatarsus with first seg- 
ment distinctly longer than rest combined, two- 
fifths long metatibia. Antenna one and 
three-fourths two times long 
beneath with few widely scattered fringing 
hairs first four segments; scape attaining basal 
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third pronotum, slender; third and fourth 
segments subequal, scarcely longer than first; 
rest gradually decreasing length. 

Female: Fifth abdominal sternite one-half 
again long fourth, its apex broadly emar- 
ginate. Femora rather weakly clavate, meta- 
femora less strongly than the others, distinctly 
surpassing apex fourth sternite; metatarsus 
with first segment longer than remaining 
segments combined, not two-fifths long 
metatibia. Antenna one-third one-half again 
long body; third and fourth segments sub- 
equal, distinctly longer than scape. 

Length mm.; width 1.9-3 mm. 

Type locality: Boulder Co., Colorado. 

Distribution: Apparently confined the cen- 
tral and southern Rocky Mountain States. 
Logan, Apr.-June [UAS]; Provo 
Beach, June 25, 1921, cherry tree (G. 
King) White Rocks, July [UAS]; 
Salt Lake City, May [UAS]; Providence 
Clear Creek Co., June [CAM]; Ft. 
Collins, reared from Prunus melanocarpa (T. 
Thatcher) [CAM]; Coal Creek Canyon, July 
11, 1938 (J. Green) 
further data [CAS]. 

Remarks: maculation, this species bears 
strong resemblance maculata (although occa- 
sional specimens appear similar aspersa), but 
has the undersurface the body black and 
lacks the blackish lateral vitta the elytra. 
From all the known species, except the following, 
distinguished having the elytral lateral 
carina poorly developed subobsolete. 


Hyperplatys laceyi Dillon, spec. nov. 


Female: ferrugineous piceous; pro- 
notum, bases and flanks elytra, coxae, bases 
femora, and middle antennal segments, bright 
brick red; entirely covered with dull cinereous 
pubescence. Pronotum with arcuate trans- 
verse series four fuscous maculae, the inner 
ones larger than the outer. Elytra each with 
number rather small, nearly equal, rounded, 
fuscous maculae sprinkled over entire disk, much 
aspersa, but smaller; without lateral dark 
vitta. Prothorax beneath somewhat paler than 
rest undersurface. Antennae with median 
and apical segments usually infuscated their 
apices. 

Entire upper surface minutely, densely aluta- 
ceous. Head with front sparsely, quite finely 
punctate, only one-half again wide high, 
strongly narrowed between eyes; eye with lower 
lobe oblong, erect, rounded below, nearly twice 
tall gena. Pronotum about one-half again 
wide long; sides somewhat arcuate, con- 
stricted base, narrow apically base, 
lateral teeth acute, directed only feebly caudad; 
disk uniformly densely, finely punctate, the punc- 
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tures extreme base slightly coarser. Elytra 
densely, moderately finely punctate; basal gib- 
bosities slightly prominent; lateral carinae obso- 
lete, most apparent only middle length; 
apices feebly, slightly obliquely truncate, the 
sutural angles scarcely dentate, the outer ones 
broadly process about one-fourth 
process subequal prosternal, scarcely tapering 
posteriorly. Fifth sternite about one-half again 
long fourth, shallowly emarginate apex. 
Femora moderately clavate apically, the meta- 
femora more weakly so, just attaining apex 
fourth sternite; metatarsus with first segment 
distinctly longer than rest together, more than 
two- fifths long metatibia. Antenna about 
three fifths again long body, beneath with 
very few fringing hairs first six segments; 
scape attaining apical third pronotum; third 
segment slightly longer than first; fourth feebly 
shorter than third; rest gradually decreasing 
length. 

Length mm.; width mm. 


Holotype: Female; Palmerlee, Cochise Co., 
ARIZONA, June 

Paratypes: Huachuca Mts., Arizona [LL]. 

Remarks: addition its slightly larger 


size, this species differs from its known congeners 
having the front only one-half again wide 
high, the lateral carinae the elytra being 
nearly completely lacking, having the pronotal 
spines projecting well beyond the sides the 
pronotum, and the shorter metafemora. More- 
over, unique having the elytral disk 
distinctly darker than that the pronotum, 
being the exact reversal the condition the 
other species; the base the elytra likewise 
paler than the disk. 

The author takes pleasure naming this 
honor his friend, Lionel Lacey, whose fine 
collection the types are located. 


Hyperplatys femoralis Haldeman 
Hyperplatys femoralis Haldeman, 1848, Trans. Amer. 

Philos. Soc., (2)10: 49. Horn, 1880, Trans. Amer. 

Ent. Soc., Leng and Hamilton, 1896, Trans. 

Amer. Ent. Soc., Casey, 1891, Ann. 

Acad. Sci. 50; 1913, Mem. Col. IV, 330. 

Liopus femoralis (Haldeman), LeConte, 1852, Jour. 

Acad. Nat. Sci. Philadelphia, (2)2: 171. 

Male: Entirely black except the basal halves 
the femora, which are orange reddish. 
Upper surface and antenna fuscous pubescent; 
body beneath and legs sparsely cinereous pube- 
scent. 

Entire upper surface densely, minutely aluta- 
ceous. Head impunctate; front strongly convex, 
nearly twice wide high, strongly narrowed 
between eyes, slightly below; eye with lower 
lobe oblong, about one-half again tall 
gena. Pronotum nearly twice broad across 
lateral tubercles long, sides gradually narrowed 
apically, slightly constricted base; lateral 
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tubercles subobsolete, each armed with robust, 
acute tooth which, while projecting beyond side, 
directed strongly caudo-laterally; disk densely, 
finely, deeply punctate, the punctures basally 
little coarser, behind apex medially with broad, 
quite shallow impression. Elytra with basal gib- 
bosities feebly elevated; disk rather coarsely, 
deeply, densely punctate; lateral carinae prom- 
inent, sharply defined, extending nearly apex; 
apices deeply emarginate, the angles acutely 
subspinose, the outer tooth either side larger 
and more robust. Prosternal process one-fifth 
broad procoxal cavity; mesosternal pro- 
broader than prosternal. Fifth 
abdominal sternite scarcely longer than fourth, 
apex broadly truncate. Femora very strongly 
clavate, metafemora surpassing apex fifth 
sternite; mesotarsus with first segment much 
shorter than remaining segments combined. 
Antenna three-fifths again long body, first 
four segments beneath with very few fringing 
hairs; scape attaining basal fourth pronotum; 
third and fourth segments equal, each feebly 
shorter than first; rest gradually shorter, except 
eleventh which longest all. 

Length 6.4 mm.; width 2.3 mm. 

Type locality: North America. 

Distribution: Southeastern States. 
Jacksonville, June 1952 (D. 
Kissinger) 

Remarks: the structure the tarsi, the 
antennal characteristics, the very narrow 
isthmus the eye, the more elongate and 
robust femora, the form and sculpturing 
the pronotum, and the feeble basal gibbosities 
the elytra, well the more robust form 
the body, this species differs from the other 
species placed here. study the Neotropical 
forms may reveal that has closer affinities 
another genus. 

The black coloration the entire insect, with 
the exception the reddish femoral bases, will 
serve distinguish this insect. 


Dectes LeConte 
Dectes LeConte, 1852, Jour. Acad. Nat. Sci. Philadelphia, 

(2)2: 144. Thomson, 1864, Syst. Ceramb., 

Lacordaire, 1872, Gen. Col., 774. Horn, 1880, 

Trans. Amer. Ent. Soc., 126. and Horn, 

1883, Smiths. Misc. Coll., 507, 324. Leng and 

Hamilton, 1896, Trans. Amer. Ent. Soc., 23: 126. 

Blatchley, 1910, Col. Ind., 1075. Casey, 1913, 

Mem. Col., IV, 1946, Bull. Ohio Biol. 

Surv., 39: 251. 

Moderately small, forms, uniformly 
clothed with bright ashy pubescence (sometimes 
tinged with fulvous). Head impunctate; front 
either transverse and convex slightly 
erect and subplanate sides nearly parallel, 
slightly widened lower angle eye; lower 
ocular lobe oblong, erect, subequal gena 
height, isthmus rather narrow, the upper lobe 
scarcely wider than isthmus, strongly arcuate; 
antennal tubercles robust, slightly remote 
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base, strongly divergent apically. Pronotum 
one-third wider across lateral spines and feebly 
wider across base than long, sides variable 
shape, constricted base; lateral tubercles 
obsolete, each bearing long, slender, acute tooth 
short spine basal fourth; transverse sulci 
wanting; disk devoid tubercles, entirely 
covered with fine punctures. Elytra with basal 
gibbosities absent; disk uniformly, finely punc- 
tate and heavily covered with erect setae, devoid 
costae; apices separately rounded squarely 
truncate, sometimes each with the outer angle 
produced into more less distinct tooth; 
humeri prominent, process 
linear, less than one-sixth broad procoxal 
cavity; mesosternal process 
cavity, tapering posteriorly. Legs rather short, 
the hinder pairs longer; 
femora feebly clavate, metafemora extending 
slightly beyond apex third abdominal 
sternite. Antenna one-fourth 
than body, varying the different species and 
races, slightly shorter female than male, 
beneath devoid fringing hairs except for two 
three near apex scape and second seg- 
ment; scape elongate, slender, cylindrical, scarcely 
thickened apically, without carinae, extreme apex 
feebly produced lower surface; third segment 
ranging from slightly shorter little longer 
than scape, arcuate; rest gradually diminishing 
length. 

Genotype: Lamia spinosa Say sayi 
Dillon and Dillon] monotypy. 

Remarks: From all other members the 
tribe, this genus distinct having the proster- 
nal process narrow merely fine line 
separating the coxae, the mesosternal process 
tapering, never more than one-sixth broad 
mesocoxal cavity, the pronotal disk devoid 
transverse sulci and tubercles, and the elytra 
convex, without costae and basal gibbosities. 


KEY THE SPECIES 
Antennae with second segment about one-fourth 
long first, third segment longer than first male, 
feebly shorter female; front not transverse, high 
higher than wide, subplanate; tarsi and femora 
not fuscous annulate 
Antennae with second segment never more than one- 
eighth long first, third segment shorter than 


first both sexes; front distinctly transverse, 
strongly convex; tarsi and femora fuscous annulate 
apically (except sub sp. texanus 


Dectes sayi Dillon and Dillon 


Lamia spinosa Say, 1826, Jour. Acad. Nat. Sci. Phila- 
delphia, (1)5: 271. [non Drury, 1773]. 

Dectes spinosa (Say), LeConte, 1852, Jour. Acad. 
Nat. Sci. Philadelphia, (2)2: 144. Horn, 1880, Trans. 
Amer. Ent. Soc., Leng and Hamilton, 1896, 
Trans. Amer. Ent. Soc. Blatchley, 1910, 
Col. Ind., 1075. Casey, Mem. Col., IV, 342. 
Knull, 1946, Bull. Ohio Biol. Surv., 39: 251. 

Dectes sayi Dillon and Dillon, 1953, Ent. News, 64: 260. 


Male: Dark reddish brown black, rather 
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densely and uniformly covered with silvery gray 
pubescence, occasionally lightly tinged with pale 
brown. Elytra anterior margins below each 
humerus often with poorly defined brown 
fuscous macula. Legs including tarsi entirely 
free fuscous markings, uniformly pale gray 
pubescent. Abdomen with segments banded 
with light fuscous basally, the bands frequently 
reduced lateral maculae. Antenna first 
three segments with entire upper surface sparsely 
fuscous pubescent, the remaining segments similar 
apically above, the entire lower surface all seg- 
ments gray pubescent, very rarely annulate nar- 
rowly apices the middle segments. 

Head minutely, densely alutaceous and finely, 
sparsely punctulate; front feebly wider than long, 
gradually narrowing below, when viewed from 
side scarcely convex, usually practically flat; eve 
with lower lobe very slightly taller shorter 
than gena, narrowly oblong-ovate, erect, upper 
lobes separated about five times their width. 
Pronotum about one-fourth again wide across 
spines long; lateral tubercles feeble, placed 
basal fourth, each armed with acute spine 
that varies considerably form 
disk devoid distinct tubercles, sometimes with 
trace median prominence, uniformly den- 
sely, finely punctate; apical sulcus wanting, 
basal one evident only covered 
with moderate size, rather densely placed punc- 
tures, which become little finer and denser 
apically; basal gibbosities feeble; apices broadly, 
usually obliquely truncate, each outer angle 
frequently subdentate; discal flying hairs irreg- 
ularly and rather sparsely placed, frequently 
separated more than their length, becoming 
shorter apically. Antennae about one-third again 
long body, the seventh segment attaining 
elytral apex, the entire surface beset with ex- 
tremely sparse, short, erect hairs but without any 
other fringe beneath; scape extending basal 
fourth pronotum, lower edge distinctly pro- 
duced downwards apex; second segment one- 
fourth long first; third one-tenth longer 
than first, broadly arcuate; fourth slightly shorter 
than first; fifth much shorter; rest, including 
eleventh, gradually decreasing length. 

Female: More robust; the abdomen much 
more robust; pronotum more strongly transverse; 
antennae with eighth segment attaining elytral 
apex. 

Length mm.; width mm. 

Type locality: United States. 

Distribution: Northeastern 
south West Virginia, west North Dakota. 
New Rosedale, Aug. 1937 [CU]. 
Philadelphia, June [CU]; 
Pittsburgh [CU]; 27, Alleghany Co. [CU]; 
Phillipsburg, June [CAS;] 11, Easton (J. 
Green) [CAS]; Hummelstown, June-July [CAS]. 
Phillipsburg, June-July [CAS]; 
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bus [Minn.]; 22, Amherst, July, 1933 (H. 
Reinhard) Cincinnati [CAS]. INDIANA: 
Urbana, July [CU]; Northern [Minn.]; 
Polk Co., July [Minn.]; Kittson Co. [Minn.]; 
Olmstead Co. [Minn.]; Winona, July 
(Lund) [Minn.]; Redwing [Minn.]; Norman 
Co. Dakota: Trail Co., 
July (A. Nichol) [Minn.]. NEBRASKA: 
Lincoln [AMNH]. Kansas: Douglas Co. 
(Snow) [CU]; Onaga [CAS]. West 
Charlestown, July 1929 (Chamberlain) 
ALABAMA: further data [CAS]. 

Remarks: The chief distinguishing characters 
this species are follows: The antennal 
segments the undersurface are gray pubescent 
the apex, the fuscous markings being confined 
the upper side; the tarsi are uniformly gray 
pubescent, the remainder the legs; the 
flying hairs the elytra are distinctly longer 
the basal portion (and rather widely spaced 
there) than the apical region; the front when 
viewed from the side scarcely convex; and the 
antenna has the second segment elongate, while 
the third longer than the first. 

The name Say which this species 
has been known for many years primary 
homonym and hence invalid. 


Dectes texanus texanus LeConte 
Dectes texanus LeConte, 1862, Proc. Acad. Nat. Sci. 

Philadelphia, 1862: 39. 

Dectes brevis Casey, 1913, Mem. Col., IV, 342 [new 
Dectes latitarsus Casey, Mem. Col., IV, 342. 

[new syn.]. 

Dectes spinosus Auctorum. [ex parte]. 

Male: Piceous black, densely, uniformly 
pale gray pubescent, rarely tinged with yellowish 
brownish. Elytra anterior margin each 
humerus with transverse fuscous bar. Legs 
with femora fuscous maculate extreme apex 
anterior surface; tibiae apically broadly 
fuscous annulate; tarsi with all segments broadly 
annulate with fuscous apically. Abdominal ster- 
nites narrowly maculate with fuscous extreme 
sides basally. Antenna with all segments apically 
completely and broadly annulate with fuscous, 
the basal three four segments the fuscous 
occupies all most the upper surface. 

Head minutely, densely alutaceous and finely, 
sparsely punctulate; front distinctly wider than 
high, narrowed below eye, when viewed from 
side strongly convex, very tumid medially; eye 
with lower ocular lobe oblong-ovate, erect, sub- 
equal gena height, upper lobes separated 
about five times their width. Pronotum about 
one-sixth again wide across spines long; 
lateral tubercles feeble, each armed with slender, 
subacute spines, placed basal fourth; disk 
rather tumid medially, without tubercles, uni- 
formly densely, finely punctate. Elytra covered 
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with moderate size, rather densely placed punc- 
tures, which become little finer and denser 
apically; basal gibbosities feeble; apices broadly, 
obliquely truncate, the lateral angles more 
less distinctly dentate; discal flying hairs scarcely 
sparser basally than apical half and nearly 
equal length throughout. Antenna with sixth 
segment nearly attaining elytral apex, the entire 
surface sprinkled with very short, erect setae, the 
first two three segments with several long 
fringing hairs beneath; scape attaining basal 
fifth pronotum, apically feebly and gradually 
expanded underside; second segment one- 
tenth long first; third segment arcuate, 
never longer than first, usually one-tenth shorter; 
rest gradually diminishing length. 

Female: Much stouter than male, the abdo- 
men especially so; pronotum slightly more trans- 
verse; antenna with seventh segment attaining 
elytral apex. 

Length 6-10 mm.; width 1.9-2.8 mm. 

Type localities: Texas Willets Point, 
Long Island, New York Brownsville, 
Texas 

Distribution: Across the entire eastern portion 
the United States far west Texas the 
south and Montana the north. CONNECTICUT: 
Hampden, Aug. 1921 (Zappe) [CU]. 
Bronx, Aug. [CU]; Van Cortland 
Park, July [CU]; Flushing [CAS]; New 
York City [AMNH]; Smith Town Bay 
(C. [CU]; Allegheny Co. (Klages) [CU]; 
Hummelstown, June-July [CAS]. JERSEY 
Oradell, July [CU]; Phillipsburg, Aug. 


[CAS]; Orange [AMNH]; Ramsey (M. 


[CAS]; Nelson Co., Aug. 1-16 (W. Robinson) 
Aug. [CU]; Black Mts. [AMNH]. 
further data Birmingham, Aug. 
Kentucky: Van Martin Sta- 
tion, Aug. [Minn.]; Henderson, July [CU]. 


Hope, July [CAS]; Southwest Arkansas 
[AMNH]. Lucedale, July 
Agricultural College, May [CU]. 


New Orleans [CAS]; Vowel’s 
Mill [AMNH]. San Antonio, Aug. 
[CU]; College Station, July (H. 
Reinhard) [TAM]; Taylor [TAM]. 
line [Minn.]; Chicago [CAS]. Iowa: Sioux 
City Minnesota: Ramsey Co. 
St. Louis [CU]; Troy [AMNH]. 
Sentinel Butte, July [CU]; 
New England [Minn.]; Valley City, July 
Murdock, June [CU]; Hermosa, June 
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(J. Standish) [Minn.]; Imperial, July [CAS]; 
Glen Sioux [AMNH]. Douglas 
Co. (Snow) [CU]. Riley Co. [AMNH]. 
MING: Crook Co., July [Minn.]; mi. 
west Alva, Crook Co. [AMNH]. 

Remarks: While this species has been con- 
sistently confused with sayi collections, 
quite distinct from it. The antenna some- 
what longer both sexes, the segments apically 
with broad, entire, fuscous annulus; the second 
segment more than one-tenth long 
the first, while the third never longer than the 
first. Moreover, the front distinctly transverse 
and convex; the femora are tipped with fuscous 
anterior surface, the tarsal segments and the 
tibiae are fuscous annulate apically, and the 
elytra have the marginal angles the apical 
truncatures subdenticulate (in eastern forms). 

Eastern and central Texas specimens tend 
have reddish brownish integument, but there 
little consistency this and other character- 
istics that was not feasible distinguish these 
separate subspecies. Similar forms appear 
sporadically throughout the range this sub- 
species. 


Dectes texanus alticola Casey 
Dectes alticola Casey, Mem. Col., IV, 342. 


Differs very slightly from texanus. 
Usually the elytral apex quite weakly dentate 
the marginal angle the truncature; the 
tibiae are not usually annulate the apices, the 
fuscous markings tending confined 
streak each the anterior 
faces; the tarsi are more broadly gray annulate 
basally, the fuscous usualiy confined the 
apices the segments. addition, the upper 
lobe the eye usually 
having seven rows facets instead six 
texanus. 

Length 6-10.5 mm.; width mm. 

Type locality: Colorado, Montana, and New 
Mexico. 

Distribution: From Colorado southward into 
Chihuahua and Coahuila, Mexico. COLORADO: 
Colorado Springs [AMNH]; Junta, Aug. 
Denver, July [CAS; USNM]; 
Boulder, July [Col.]; White Rocks, Boulder 
Co. [Col.]; Hoehne, Aug. (Rodeck) [Col.]. 
New 11, San Jon, July (R. 
Allen) [CAS]; Deming [USNM]; Artesia 
Cochise Co. [AMNH]; mi. Dos Cabezas, 
Cochise Texas: Marfa, June- 
July AMNH]; Davis Mts., June 
[TAM]; 17, Big Bend Nat. Pk., July 15, 1950 
black-eyed peas 19, Ysleta, June 30, 
soybean stems, Nov. reared from Anoda 


lavaterioides, and Aug. 25, black-eyed pea 
foliage [USNM]; Clint [USNM]; Bowie 
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1950 (R. Smith) [AMNH]; Parrita 
24, Guadelupe, Aug. 23, 
1947 [AMNH]; Gloria, Monclova 
(Michener) Palia (Cazier) 

Remarks: Specimens from parts New Mex- 
ico show some intergradational characters toward 
thoracicus; their integumental coloring, however, 
black blackish and hence they are placed 
here. 


Dectes texanus murinus Dillon, subspec. nov. 


Resembles alticola from New Mexico very 
closely body form and integumental color. 
However, the silvery gray pubescence very 
short and sparse, especially the body beneath, 
that the insect appears the unaided eye 
dark lead gray, approaching black. The tar- 
sal segments are rather broadly annulate with 
fuscous apically, instead being nearly entirely 
gray pubescent alticola. 

Length 7.5 mm.; width 2.0 mm. 

Holotype: Female; Los Animas, Sierra Laguna, 
LOWER CALIFORNIA, Oct. 12, 1941 (Ross Bo- 
hart) [CAS]. 


Dectes texanus thoracicus Casey 
Dectes thoracicus Casey, 1913, Mem. Col., IV, 342. 
Dectes brevisetosus Casey, 1913, Mem. Col., IV, 

[new 

Dectes discolor Casey, 1913, Mem. Col., IV, 343. 
syn.]. 

Distinguished from the form from Colorado 
having the integument distinctly reddish 
brown, the head being darker than both the pro- 
notum and antennal scape; the scutellum, too, 
blackish. addition, the tarsi are entirely 
gray pubescent except for the apical half each 
last segment. small individuals (named dis- 
color Casey) the elytral apices tend 
separately rounded, while the larger individuals 
have distinct truncature with the marginal 
angles feebly prominent, but there are many 
exceptions both categories. 

Length 6.5-9.7 mm.; width mm. 

Type locality: Arizona brevisetosus, 
discolor}. 

Distribution: Arizona south into northwestern 
Mexico. ARIZONA: 18, Patagonia, Santa Cruz 
Co., Aug. 1-2, 1924 (E. VanDuzee) [CAS.]; 
Cochise Co. [CAS]; Benson, Cochise Co., 
July [CAS; CU]; 15, Nogales, Aug.-Sept. [CAS; 
Huachuca, Aug. [CAS]; 10, Sonorita, 
Aug. [CAS; AMNH]; Casa Grande [CAS]; 


Chiricahua Mts., July [CAS; LL-3]; Douglas, 
July [Minn.]; Tucson [AMNH]; McNeal 
[AMNH]. Sonora: Hermosilla, Sept. [CU]; 
1950 [AMNH]. Rio las Canyas, 
mi. Acaponeta, Nov. [CAS]. 


Dectes texanus aridus Casey 
Dectes aridus Casey, 1913, Mem. Col., IV, 348. 


Most closely related alticola form and 
the rounded elytral apex, but differs having 
the tarsi broadly blackish annulate and the 
antennae with all (or most) segments entirely 
fuscous above, the gray pubescence confined 
the underside bases. addition, typical 
specimens all the pubescence above blackish 
that the undersurface varying extent. 

Length 6-10 mm.; width mm. 

Type locality: Tepehuanes and Durango City, 
Durango, Mexico. 

Distribution: Very abundant throughout the 
north central portion Mexico, scarcely extend- 
ing into south Texas. Donna, Apr.- 
Nov. [TAM]; Hidalgo Co. [TAM]. 
Tapenuanes [USNM]; Durango 
Coapa, F., June [USNM]; Mexico 
F., corn and beans Atzcapatz- 
Aug. [USNM]; Tacuba [USNM]; 14, 
Madera, Chih. Santo Tomas, Chih. 
[AMNH]; Matachic [AMNH]; Rosa, 
Coah. Naica, Chih. [LL-3; CAS-1]; 
10, Salaices [AMNH]; San Isidro [AMNH]; 
Guadelupe, [AMNH-2; CAS-4] 25, 
Toluca, [AMNH]; Morelia, Mich. [LL]; 
Fresnillo, Zac. [AMNH]; Zopopam, Jal. 
[AMNH]; Mazamitla, Jal. [AMNH]; 
Cuernavaca [CAS]; Caraba, Mich, [LL]; 
Victoria, Tamaulipas [AMNH]; 78, 
Santa Barbara, Chih. [AMNH]; Providencia, 
Dgo. [AMNH]; Sierra del Carmen, Coah. 
[TAM]. 

Remarks: The zone intergradation between 
aridus and texanus includes the states from 
Coahuila Tamaulipas and 
Texas. Intergradation with thoracicus occurs 
territory and Nayarit, and inter- 
grades with alticola are found from West 
Texas into Chihuahua and Coahuila. 
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NEW SPECIES AND RECORDS BITING MIDGES ECTOPARASITIC 
INSECTS (DIPTERA, HELEIDAE)' 


WILLIS WIRTH 


Agricultural Research Service, Entomology Research Branch, Department Agriculture 


Among the biting midges perhaps the most 
interesting are the closely related species 
Heleidae Ceratopogonidae) which feed 
ectoparasites insects larger than themselves. 
Although none seem have any striking eco- 
nomic importance compared with the pestiferous 
bloodsucking species, the various degrees 
development their parasitism certain, but 
diverse, insect hosts pose whole array bio- 
which continue challenge 
careful observers insect natural history. 

More than species, belonging the closely 
related genera Forcipomyia, and 
Pterobosca the subfamily Forcipomyiinae, are 
known suck haemolymph from dragonflies 
and damselflies, phasmids, alderflies, lacewing- 
flies, meloid beetles, butterflies and moths, crane 
flies, mosquitoes, phalangids, and the larvae 
Lepidoptera and sawflies (Gad, 1951; Macfie, 


1932; Mayer, 1937; Seguy, 1941; Tokunaga, 
1939). One species outside this group, Culicoides 
anophelis Edwards, attacks mosquitoes, but 


apparently for the purpose taking second-hand 
meals vertebrate blood, the normal food 
members the genus Culicoides. 

this paper have grouped all the known 
parasite species the Forcipomyiinae 
according their host relations and pointed out 
characters that might serve distinguish these 
groups. This classification very tentative, 
because the best characters for separation 
genera and subgenera this subfamily are 
found the male genitalia and very few males 
have ever been associated with the species para- 
sitic insects. 

This paper based primarily material 
the National Museum Washington, 
C., and the accumulation specimens sub- 
mitted for identification over five-year 
period. For the submission material 
especially indebted Abonnenc, Ecole 
Medicine, Dakar, Senegal; David Bauer, 
Everett, Washington; Bryan, Jr., 
Bishop Museum, Honolulu, Hawaii; Collart, 
Musee Royal Naturelle Belgique, Brus- 
sels; Antony Downes, Science Service, Ottawa, 
Canada; Mrs. Lenora Gloyd, University 
Illinois, Urbana; Marshall Laird, Royal New 
Zealand Air Force, Lauthala Bay, Fiji; Robert 
Mitchell, Fish and Wildlife Service, Patuxent, 
Maryland; Elwood Montgomery, Purdue Uni- 
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versity, Lafayette, Indiana; Curtis Sabrosky, 
Department Agriculture, Washington, 
C.; Saunders, University Saskatche- 
wan, Saskatoon; Tokunaga, Saikyo Uni- 
versity, Kyoto, Japan; and Petr Wygodzinsky, 
Instituto Medicine Regional, Ar- 
gentina. For the loan types and other speci- 
mens for comparison wish thank Paul 
Freeman, British Museum (Natural History), 
London. 

The terminology this paper the same 
that have employed Heleidae Cali- 
fornia’’ (1952). Wing length measured from 
the basal arculus; the antennal ratio obtained 
dividing the combined length the elongated 
last five (or six flagellar segments 
that the preceding eight (or seven 
Pterobosca); and the tarsal ratio the length 
the hind basitarsus divided that the second 
segment. The types the five new species here 
described are deposited the National 
Museum. 


Genus Forcipomyia Meigen 


The species Forcipomyia parasitic insects 
fall into two sections, including seven groups 
with characteristic structure and host relations: 
Section Species with third palpal segment 
female long and enlarged the tip, with 
deep pit nearly the entire length segment; 
hind basitarsus about half long (0.4 0.6) 
second segment. 

Parasites caterpillars and sawfly 
These midges are characterized large size 
(1.5-2 mm.); body with vestiture flattened, 
striated scales; wings unmarked except for den- 
ser covering dark scales over the radial region; 
legs yellowish with obscure dark bands near 
the knees; palpus and last five antennal seg- 
ments dark brown; mandible extremely long and 
slender, styletlike, with sharp-pointed apex, its 
breadth scarcely tenth length distad the 
with minute teeth from apex halfway 
fulerum. different parts the world these 
parasites have gone under different names, al- 
though Macfie and others came use inornati- 
pennis (Austen) for most the more recent 
records. have examined specimens from nearly 
every region (see locality list below) and fail 
detect any significant structural differences. The 
oldest name for species this group appears 
fuliginosa (Meigen), which propose 
use for all the midges attacking insect larvae. 
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1956} Wirth: 


Forcipomyia fuliginosa (Meigen) 


Ceratopogon fuliginosus Meigen, 1818, Syst. Beschr. Eur. 
Zweifl. Ins., (Germany). 

Forcipomyia fuliginosa, Goetghebuer, 1933, Rev. Zool. 
Bot. Afr. 24: 130 (Belgian Congo); Goetghebuer, 1933, 
Lindner, Flieg. Pal. Reg., lief. 77: (syn.: albocla- 
vata Kieffer, canaliculata Goetghebuer, (?) brevimanus 
Europe); Mayer, 1937, Arb. Morph. Tax. 
Ent. Berlin-Dahlem 231 (on Cabera larva). 

Ceratopogon crudelis Karsch, 1886, Berlin Ent. Zeit. 30: 
Sitz. (female; Berlin; feeding sawfly larva). 
NEW SYNONYMY. 

Forcipomyia crudelis, Mayer, 1934, Arb. Morph. Tax. 
Ent. Berlin-Dahlem (female type redescribed; 
Berlin). 

Ceratopogon eriophorus Williston, 1896, Trans. London 
Ent. Soc. 1896: 279 (St. Vincent; described male, 
but description female; figs.); Baker, 1907, 
Dept. Agr. Bur. Ent. Bull. 67: 117 (Cuba, feeding 
larva geometroides Walker). NEW 

Ceratopogon propinquus Williston, 1896, Trans. London 
Ent. Soc. 1896: 279 (St. Vincent; male). NEW SYN- 
ONYMY. 

Ceratopogon flavus Williston, 1896, idem., 280 (St. 
Vincent; NEW SYNONYMY. 

Ceratopogon galapagensis Coquillett, 1901, Proc. Wash- 
ington Acad. Sci. 3:372 (male; 
NEW SYNONYMY. 

Ceratopogon hirtipes Meijere, 1907, Tijdschr. voor Ent. 
50: 208, 209 NEW SYNONYMY. 

Edwards, 1926, Treubia 136 
(combination); Edwards, 1928 Insects Somoa, part 
VI, (Somoa;) syn.: australiensis Kieffer; 
sucking larva Othreis fullonia (Clerck); Tams, 1935, 
idem., part III, fasc. 224 (ditto); Lever, 1939, Agr. 
Jour. Fiji 10:125 (Fiji; attacking larva Doleschallia 
bisaltide australis Felder; habits); Tokunaga, 1940, 
Tenthredo 65; female redescribed; Formosa; attack- 
ing larva Papilio polytes Linnaeus). 

Forcipomyia brevimanus 1910, Acta Soc. 
Fauna Flora Fennica 33(10): (female; eastern Fin- 
land). NEW SYNONYMY. 

Ceratopogon Austen, 1912, Bull. Ent. Res. 
107 (female; NEW SYNONYMY. 

Forcipomyia inornatipennis, Ingram and Macfie, 1924, 
Ann. Trop. Med. Parasit. 18: 572 (male, female, 
larva described; West Africa); Macfie, 1934, Bull. 
Bishop Mus. 114:94 Ids.); 
1937, Proc. Ent. Soc. London (B) 112 (Nyasaland; 
feeding larva Laphygma exempta (Walker)). 

inornatipennis var. ornaticrus Ingram and 
Macfie, 1924, Ann. Trop. Med. Parasit. 
(West Africa); Macfie, 1933, Bull. Bishop Mus. 
(Tahiti); Macfie, 1934, Ann. Trop. Med. 
Parasit. 28:179 (Malaya, Borneo); Macfie, 1934, 
Tijdschr. voor Ent. 77: 203 (Sumatra); Macfie, 1938, 
Proc. Ent. Soc. London (B) (Trinidad); 
Macfie, 1939, Rev. Ent. 10: 134 (Brazil; syn.: 
Lutz, microtomus Kieffer); Lane, 1947, Arq. Fac. Hig. 
Publ. Univ. Sao Paulo 164 (larva, pupa described; 
attacking larva Sphingidae; Brazil). NEW SYN- 
ONYMY. 

Forcipomyia squamosa Lutz, 1914, Inst. Oswaldo Cruz 
(male; Brazil; Townsend collected female attack- 
ing caterpillars Peru); Ingram and Macfie, 1931, 
Dipt. Patagonia and South Chile, Part fasc. 226 
(male redescr., Argentina); Floch and Abonnenc, 1942, 
Inst. Pasteur Guyane Publ. 55:1 (French Guiana, 
male and female redescribed, figured). NEW SYN- 
onymy. 

Forcipomyia erucicida Knab, 1914, Proc. Ent. Soc. Wash- 
ington 16:65 (male, female; Florida; attacking larva 
papaya sphinx, Erinnys ello Linnaeus). NEW 


Forcipomyia crudelis Knab, 1914, Proc. Ent. Soc. Wash- 
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ington 16: (female; Mexico; attacking caterpillars). 

NEW SYNONYMY. 

Ceratopogon australiensis Kieffer, 1917, Ann. Mus. Nat. 
Hungarici 15: 178 (male, female; New Guinea). New 
SYNONYMY. 

Ceratopogon coquilletti Kieffer, 1917, Ann. Mus. Nat. 
Hungarici 15: 297 (female; Adirondacks, New York). 
NEW 

Forcipomyia Johannsen, 1943, Ann. Ent. Soc. 
Amer. 36: 777 (combination). 

Ceratopogon tropicus Kieffer, 1917, Ann. Mus. Nat. 
Hungarici 15: 297 (female; Costa Rica). NEW SYN- 

Atrichopogon microtomus Kieffer, 1917, Ann. Mus. Nat. 
Hungarici (female; Paraguay). SYN- 
ONYMY. 

Ceratopogon alboclavatus Kieffer, 1919, Ann. Mus. Nat. 
Hungarici 17: (male, female; Hungary). 

alboclavata, Edwards, 1923, Ann. Trop. Med. 
and Parasit. 17: (Hungary; larvae 
(Rottenberg); Scotland, Belgium; syn.: cana- 
Goetghebuer); Edwards, 1926, Trans. Ent. 
Soc. London 1926: 394 (England). 

Ceratopogon canaliculatus Goetghebuer, 1920, Mem. Mus. 
Roy. Hist. Nat. Belgique 110 (male; Belgium). 

Forcipomyia sp. Tokunaga, 1939, Volumen Jubilare pro 
Prof. Sadao Yoshida (female; sucking blood 
from larva Antheraea pernyi Guérin-Méneville; 
South Manchoukuo). NEW SYNONYMY. 

Forcipomyia brookmani Wirth, 1952, Univ. California 
Pub. Ent. 140 (male, female; Western NEW 
SYNONYMY. 

Material examined: Numerous specimens 
both sexes from North America (New Hamp- 
shire, Connecticut, Ontario, Manitoba, Virginia, 
Tennessee, Georgia, Florida, Louis- 
iana, New Mexico, Arizona, California and 
Washington); South and Central America and 
West Indies (Cuba, Jamaica, Puerto Rico, 
Dominican Republic, Bahamas, Trinidad, Mex- 
ico, Guatemala, Costa Rica, Panama, Ecuador 
and Argentina); Africa (Gold Coast, Liberia, 
French Cameroons, Lorenco Marques); Asia 
(Ceylon, Sumatra, Indonesia); Australia (New 
South Wales) and Samoa. 

Specimens studied which were actually associ- 
ated with insect host: ONTARIO, Espanola, 
August 1951, Pointing, feeding larvae 
the yellow-headed spruce sawfly, Pikonema 
alaskensis (Rohwer), females (through courtesy 
Buena Vista, December 1914, 
Mosier, sucking larva Erinnys ello Linnaeus, 
U.S.N.M.). Mexico, Santa 
Lucrecia, October 1911, Urich, sucking 
caterpillar, females (type series crudelis Knab, 
U.S.N.M.). Rico, Rio Piedras, 
date, sucking larvae Protoparce sexta (Johansson), 
females (U.S.N.M.). ARGENTINA, 
City, May 1953, Wygodzinsky, sucking Lepi- 
doptera larvae, females (U.S.N.M.). 
Taihoku, September 1939, Tokunaga, host 
Papilio polytes Linnaeus larva (through courtesy 
Tokunaga). CEYLON, Pundulaya, date, 
Green, feeding like mosquitoes the juices 
Bogor, June 1953, Tjoa 
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Tjien Mo, collector, sucking caterplilar Stictop- 
tera subobliqua (Walker),5 females (U.S.N.M.). 
SAMOA, Upolu, Tapatapao, Lanutoo Trail, 
1940,Swezey and Zimmerman, sucking blood 
larva Hippotion celerio (Linnaeus), females 
(B. Bishop Mus.). 

Parasites Phasmidae (Subgenus Phas- 
midohelea Mayer). Mayer (1937) erected the 
genus Phasmidohelea for the three species 
Forcipomyia known him attack phasmids, 
with crudelis Mayer type. 
resemble the caterpillar parasites their large 
size (about mm.); third palpal segment swollen 
the apex; basitarsus short with strong spines 
(tarsal ratio claws simple, empodium 
long claws; two spermathecae. They differ 
their extreme physogastry, with greatly dis- 
tended, ticklike female abdomen, their 
stouter and more highly sclerotized mouthparts, 
the mandible with strong teeth. view its 
resemblance and evident relation the 
parasites larvae which turn are more typical 
Forcipomyia, Phasmidohelea should not given 
more than subgeneric rank. The following first 
four species are separated Seguy (1941) 
rather close characters and probably some are 
crudelis (Mayer) Rica 
antenna Creoxylus spinosus (Fabricius) 
Columbia 
Pseudophasma bequaerti Rehn 
ixodoides (Fiebrig-Gertz) 1928 Paraguay 
phasmid 


close 


obesa Costa Lima Brazil 
Oestrophora sp. 
(Seguy) Brazil 


Bacteria sp. 
[new genus near Williston, 1908, West 
Indies, 
(Meijere) var. Edwards, 1926, Buru 
Id., large phasmid] 
Section Species characterized their small 
size (about mm.); dull, dark brown color without 
adornment; antennae usually short, the basal seg- 
ments especially so; characteristic modifications 
mandible and tarsal claws and empodium; 
long basitarsus (tarsal ratio 
mathaecae. Males two species are known, and 
are characterized U-shaped parameres. 
Several generic names have been applied 
members this section, but the correct choice 
for possible subgeneric use must await critical 
restudy the type species. 
Lasiohelea has been used for many 
insect parasite species (most with two sperma- 
thecae), but more likely the name applies the 
species (most with one spermatheca) that take 
vertebrate blood. The genotype, pilosipennis 
Kieffer, accepted synonym velox (Win- 
nertz), species which feeds frogs Europe 
(Desportes, 1941). 
Trichohelea Goetghebuer must used for the 
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genus Apelma Kieffer (preoccupied pelma 
Billberg Coleoptera), which Saunders (1925) 
characterized very well, mainly the characters 
the males and immature stages. The male 
genitalia Trichohelea are very similar those 
Forcipomyia eques (Johannsen) and 
tinunguis (Meijere), both insect parasites, but 
differ having the parameres H-shaped rather 
than U-shaped. male empodium absent 
very small species Trichohelea and vir- 
tually absent Judging from 
other groups Forcipomyia, the difference 
parameres important one, and may serve 
distinguish the known insect parasites from 
Trichohelea. 

Euforcipomyia Malloch was used one time 
for the species Forcipomyia with long basitarsi, 
including the species known parasitic 
insects. The genotype, Malloch, 
known only from the female type which has 
tarsal ratio about 1.5, far out the range 
the insect parasites. 

There are five natural groups this section 
Forcipomyia, all parasitic adult insects. 


recognized 
species with tarsal ratio empodium 


broad; tarsal claws stout with large basal swelling 
with apices slightly bifid; mandible slender 
and narrowly rounded tip. Male genitalia 
(figured Tjeder, 1936, for eques) with 
shaped parameres. 
(Johannsen) America, Europe, 
Japan (see below for hosts) 
Maryland 

Chauliodes sp. 
okadai (Tokunaga) 

Chrysopa intima MacLachlan 


Forcipomyia eques 
(Figure 

Ceratopogon eques Johannsen, 1908, Bull. New York 
State Mus. 124: 266 (female, wings 
Old Forge, New York). 

Pseudoculicoides eques, Smith, Cornell Univ. Agr. 
Exp. Sta. Mem. 58: 1341 (habits, lacewing flies, 
common New York). 

Forcipomyia (Euforcipomyia) eques, Edwards, 1924, 
Notulae Ent. (Finland, wing Chrysopa perla 
(Linnaeus); Forsius, 1924, idem. (habits). 

Forcipomyia (Apelma) eques, Edwards, 1932, Ent. Mo. 
Mag. 68: 114 (Britain, wings Chrysopa flavifrons 
Brauer and perla (Linnaeus); habits; comparison 
with papilionivora Edwards). 

eques, Tjeder, 1936, Notulae Ent. 16: 
(Austria, Sweden; wings Chrysopa perla (Lin- 
naeus), Wesmael and ventralis Curtis; male and 
female genitalia described and chrysopae 
Mayer); Tjeder, 1944, Bergens Mus. Arbok 1944 Nat. 
Rek. (Norway; male). 

Forcipomyia chrysopae Mayer, 1934, Arb. Morph. Tax. 
Ent. Berlin-Dahlem 1:259 (female; Thuringia, Ger- 
many; wing Chrysopa perla (Linnaeus)). 

chrysopivora Tokunaga, 1939, Volumen Jubilare 
pro Prof. Sadao Yoshida 2:371 (Hokkaido, Japan; 
female; wing Chrysopa yamamurae Nakahara). 


NEW SYNONYMY. 


Material examined: 


1922 


Ithaca, 
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July 1916, wing Chrysopa oculata Say, 
female (U.S.N.M.). Cadillac, 
June 1941, Sabrosky, wings Chrysopa 
oculata Say (det. Parfin), females 
London Hill Mine, Bear 
Lake, 7000 ft. elev., July 1903, Currie, 
female (U.S.N.M.); Nanaimo, July 1933, 
Saunders, feeding Chrysopa, female 
(collection Saunders). ENGLAND, Breck- 
nell, Bucks, July 1931, Totten, biting wing 
vein Chrysopa flavifrons Brauer, female 
(through British Museum [Natural History]). 
JAPAN, Sounkyo, Kamikawa, Hokkaido, Aug- 
ust 1953, Bentinck, flies attached 
wings Chrysopa sp. (det. Parfin), apparently 
sucking fluid, females (U.S.N.M.); Sounkyo, 
Hokkaido, 1942, host vittata Wesmael, 
female (through courtesy Tokunaga). BEL- 
Haute. Fagne, Les Cothays, June 1946, 
Collart, parasite Chrysopa, female (through 
Collart). 

The original description quite de- 
tailed and with the following will 
define the species. The most distinctive charac- 
ters are the shape the tarsal claws, particularly 
the stout basal swelling (figure 4), and the shape 
the antennal segments, the short basal seg- 
ments gradually increasing length from the 
fourth (length breadth 15) the tenth 
(15 15), with the last five segments also grad- 
ually becoming longer distad (20:21:23:26:40); 
antennal ratio segments propor- 
tion 10:10:22:16:14, third segment short and 
not swollen, with small, deep pit. Female 
mandible quite slender and more pointed apex, 
the width the central hyaline fulcrum equal 
slightly over half the length mandible distad 
fulerum, compared three-fourths this length 
papilionivora Edwards. Hairs tarsi, meso- 
notum and costal wing margin microscopically 
fringed. pale brown, only 
knobs whitish above. Spermathecae two, sub- 
spherical, subequal, with short sclerotized ducts. 
Tarsal ratio genitalia (according 
figures Tjeder, 1936) nearly identical with 
those pectinunguis (Meijere), described below. 

Forcipomyia chrysopae Mayer (1934) differs 
from according the original description 
having the antennal ratio 2.4, the tarsal ratio 
2.7 and the halteres However 
Tjeder (1936) states that his specimens agreed 
well with descriptions eques with chrysopae 
and stated that his opinion, well that 
Edwards, the two species were synonymous. 

The synonymy chrysopivora Tokunaga 
made the basis examination Hokkaido 
specimens which agree with the original descrip- 
tion and cannot distinguished from our 
American material eques. 

Forcipomyia okadai (Tokunaga) (NEW COM- 
BINATION), described page 370 the same 
paper chrysopivora from the wings Chrysopa 


intima MacLachlan, from Onuma, Sakhalin, 
Japan, very closely related eques, not 
synonymous. According the original descrip- 
tion, differs mainly its darker color, less 
setigerous thorax and broader empodium. The 
other characters given the author fall well 
within the range those noted eques. 

Slosson (1896) apparently published the first 
account the habits under the name 
Cecidomyia sp., Coquillett having thus deter- 
mined specimen Mrs. Slosson collected 
lacewings Franconia, New 
1894. 


lairdi 
mcateei 
baueri 


pectinunguis 


Forcipomyia baueri: female palpus; 
tarsal claw. 

claws and empodium. 

Fic. Pterobosca lairdi: female antennal seg- 
ments XIV and palpus. 

eques: tarsal claw. 

Fic. pectinunguis: male genitalia. 


Forcipomyia mcateei Wirth, new species 
(Figure 

Euforcipomyia fusicornis, Malloch (not Coquillett, 1905), 
1915, Bull. State Lab. Nat. Hist. 11: 314 (mis- 
identification; female; Maryland, 
McAtee, 1916, Ent.. News 27: 135 (habits). 

Female: Wing 1.0 mm. 0.48 mm. 

Color subshining dark chocolate brown, 
cluding antennae, scutellum, legs, halteres and 
abdomen. Eyes bare. Antennae broken, basal 
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flagellar segments proportion 12:10:10:10: 
10:10:10:15:30:35, segments 13-15 
segments proportion 10:10:15:10:12, third 
segment greatly swollen, globular, with large 


shallow pit just past middle (fig. 
highly sclerotized, rather stout base, but 


strongly tapering rather pointed apex with 
about ten minute teeth. Hind leg with seg- 
ments from femur distad proportion 100: 
92:52:20:16:10:12; tarsal ratio thus 2.6; six long 
spines distal row hind tibial comb; claws 
(fig. 2b) short, curved and 
without strong basal tooth but with apices slightly 
cleft, tarsi without scales microscopically fringed 


hairs. Spermathecae two, subequal, oval, heavily 
sclerotized 
Holotype: Female, Beltsville, Maryland, July 


1915, McAtee, flock six Chauliodes 
(deposited the U.S.N.M., type no. 62475, 
permission the Director the Patuxent Re- 
search Refuge, Fish and Wildlife Service). 

Very near (Johannsen) but can readily 
distinguished the stouter, apically cleft tarsal 
claws without large basal tooth, the globular 
third palpal segment with broad pit 
basal flagellar segments equal lengths. 

Lepidoptera Parasites.—Six known species 
with tarsal ratio 2.5-2.8; claws usually slender 
and curved, without basal tooth, one species 
with remarkable basal pectinations, apices simple; 
broadly rounded apex. The male pectinunguis 
(Meijere), the first known male this group, 
described below. 
aeronautica 1935 

See text for hosts 
Arizona 

See text for hosts 
(Floch and Abonnenc) 

Anosia eresimus (Cramer) and Eurema nise 

(Cramer) 
mexicana 

See text for host 
papilionivora Edwards 

Pieris rapi (Linnaeus), Phalera bucephala 

Linnaeus, Cidaria didymata (Linnaeus), Ectro pis 

crepuscularis (Denis and 

tropis repandata (Linnaeus), Porthetria monacha 

(Linnaeus) 
pectinunguis (Meijere) 1923 

See text for hosts 


South America 


Sumatra 


KEY FEMALES THE SPECIES 
FORCIPOMYIA PARASITIC 
ADULT LEPIDOPTERA 
claws with series spines arising just 
beyond base each claw forming irregular 
pectinate comb; third palpal segment without 
definite pit pectinunguis (Meijere) 
Tarsal claws without basal pectinations; third pal- 
pal segment with sensoria borne definite pit 
Antennal ratio 1.1; sensory pit slightly proximad 
middle third palpal segment 
danaisi Floch and Abonnenc 
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Antennal ratio sensory pit beyond 


middle third palpal segment............... 
Knob halteres white; mesonotal 
yellowish; empodium nearly quite long 
Knob halteres dark; mesonotal hairs dark brown; 
empodium less than half long claws....... 
Tarsal ratio 2.5; antennal ratio 1.7; eleventh 


antennal segment long each the following 
three; third palpal segment with deep pit; few 
the tarsal hairs microscopically fringed. 
Tarsal ratio 2.73; antennal ratio 1.9; eleventh 
antennal segment shorter than each the fol- 
lowing three; third palpal segment with shallow 
pit; tarsal hairs not microscopically fringed 
Third palpal segment long and slender; tarsal claws 
unequal each leg, the longer claw with the 
portion beyond the bend longer than fifth tarsal 
Third palpal segment short and stout; tarsal claws 
subequal, the portion beyond the bend about 
half long fifth tarsal segment .mexicana sp. 


Forcipomyia pectinunguis 
(Figure 

Ceratopogon pectinunguis Meijere, 1923, Tijdschr. voor 
Ent. (female; Sumatra; sucking blood from 
wings (Walker) and Simplicia 
marginata (Moore). 

Johannsen, 1931, Arch. fur 
Hydrobiol. 407; Macfie, 1932, Tijdschr. 
voor Ent. 75: 280, 283. 

Lasiohelea pectinunguis, Macfie, 1934, Tijschr. voor Ent. 
77: 207 (Sumatra, Heterocera); Tokunaga, 1940, 
Philippine Jour. Sci. 71: 207 (Kusaie, sphingid moth; 
female redescribed, figured); Esaki, 1940, Philippine 
Jour. Sci. (Kusaie, habits, attacking Chromis 
erotus eras Boisduval). 

Material examined: SAMOA, Upolu, Afiamalu, 
10-13 June 1940, 2200 ft., light, Swezey and 
Zimmerman, male, females. Tutuila, Naval 
Station, 13-15 August 1940, light, Swezey and 
Zimmerman, females. male, females kept 
U.S.N.M., rest returned Bishop Museum). 

Although these specimens were not connected 
with any host there little doubt the determin- 
ation because the very distinctive tarsal claws. 
The specimens agree all other particulars with 
the excellent description and figures the female 
given Tokunaga (1940). associated male 
the first known from the entire group 
Lepidoptera parasites and its genitalia closely 
resemble those described and figured for eques 
(Johannsen), lacewing parasite, 
virtual absence the male em- 
podium pectinunguis with the species 
Trichohelea described (as Saunders 
(1925), but those species the male parameres 
are H-shaped rather than U-shaped. 

Male: Resembling the female described 
Tokunaga, with the usual sexual differences: 
Tarsal ratio Tarsal and 
shorter, only about half long female, with 
apices very slightly cleft, bases simple, without 
pectinations. Empodium vestigial, with only 
short branches which scarcely extend past 
the ungual plate. 
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Genitalia (fig. Ninth sternite broader than 
long, with shallow mesal excavation; ninth 
tergite not extending past apices basistyles, 
the mesal margin transverse between the setose 
apicolateral processes. Basistyle about 2.5 times 
long broad, simple and 
dististyle very slender, nearly straight, with 
pointed apex. Aedeagus not strongly sclerotized, 
with concave basal margin, the distal apex 
bluntly rounded lobe. Parameres form 
U-shaped sclerotized band, the anterior base 
the squared, the posterior arms contiguous 
with mesal margins basistyles with 
rounded apices. 


Forcipomyia baueri Wirth, new species 
(Figure 

Female: Length about wing 1.0 mm. 
0.5 mm. 

brown, including antenna and sometimes legs 
proximally; palpus, tarsi and under side abdo- 
men pale brown; halter with white knob. 
mesonotum yellowish and appressed, 
appendages pale, wing darker, especially 
costal margin. 

Eve bare. Antenna with flagellar segments 
proportion 
30:40, antennal ratio thus 1.9; last segment with 
distinct (fig. la) with segments 
proportion 10:15:22:14:13, third segment 
distinctly swollen with shallow pit just beyond 
middle. Mandible stout and highly sclerotized, 
with apex rounded, margin with about minute, 
blackened teeth. Proportion segments hind 
leg from femur, 110:95:60:22:15:12:12, tarsal 
ratio thus 2.73; tarsal segments with abundant, 
long, simple, scalelike hairs; claws (fig. 1b) long 
and slender, curved, without basal tooth; em- 
podium not quite long claws, with well- 
developed hairs. Wing with costa attaining 
wing length; macrotrichiae long and abundant, 
especially over radial veins and anterior wing 
margin. Spermathecae two, subequal, pyriform, 
highly sclerotized. 

Holotype: Female (Type no. 62476, U.S.N.M.) 
and female paratypes, ARIZONA, Black Can- 
yon, 4000 feet elevation Mingus Mountain, 
Yavapai County, August 1952, Bauer, 
collector. Taken underside wings the 
Lepidoptera, Mitoura siva (Edwards) and Philotes 
dammersi Comstock and Henne. 

The claw structure, with the basal tooth 
lacking, the subequal proximal antennal segments 
and the shallow palpal pit will readily separate 
this species from its closest Nearctic relative, 
Forcipomyia eques (Johannsen). baueri 
much more closely related, however, the 
European 
Edwards, from which can distinguished 
the characters given the above key. 


Forcipomyia aeronautica 
Forcipomyia (Lasiohelea) aeronautica Macfie, 1935, Sty 
lops (female; British Guiana, butterfly 
wings). 

Material GUIANA, Tuma- 
tumari, July 1923, Williams, Cato- 
blepia xanthus (Linnaeus), 
(British Museum History]). 
wings Morpho menelaus (Linnaeus), 
Abonnenc). VENEZUELA, Esmeraldo, Aug- 
ust 1951, Anduze, wing Morpho patroclus 
agamedes Fruhst, female (U.S.N.M.). 

This may the species referred Schulz 
(1904) which took wings Morpho achilles 
(Linnaeus), acis (Fabricius) and 
cupido (Linnaeus) near Belem, Brazil. 
The exact identification the parasites was 
apparently never made. 


Forcipomyia mexicana Wirth, new species 

Female: Length about 1.0 mm., wing 0.8 mm. 
0.4 mm. 

brown, including antennae, palpi, legs, wing 
veins and halteres; mesonotum 
nearly black. Vestiture body consisting 
long, semi-appressed, flattened, scalelike, dark 
hairs. 

Eye bare. Antenna with flagellar segments 
3-10 transverse, oval, with terminal 
nipple; antennal ratio about Third palpal 
segment swollen, about long fourth and 
fifth combined, with deep pit just beyond 
segments hind leg from femur, 
11:11, tarsal ratio thus 2.67; seven strong spines 
distal comb hind tibia; many the flattened 
tarsal hairs microscopically fringed. claws 
subequal, not long fifth tarsal segment, each 
claw strongly curved about middle portion, 
tooth present; empodium small, 
about half long claws. Wing with costa 
reaching 0.55 distance wing tip, second radial 
cell long and narrow, over three times long 
first; macrotrichia rather short 
not numerous related species, with bare 
lines apparent along the mediocubitus and its 
fork. Spermathecae two, subequal, slightly pyri- 
form. 

Holotype: Female (pinned; type no. 62500, 
U.S.N.M.) and one female paratype (on slide), 
Mexico, Tamazanchale, San Luis Potosi, 
August 1954, Bauer, attached vein 
upper side middle hind wing nymphalid 
butterfly, otolais Felder (det. 
Field). 

Very closely related aeranautica Macfie but 
much smaller and distinguished readily the 
smaller, subequal tarsal claws, short, stout, 
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third palpal segment and wing shorter pro- 
portion its breadth. 

Diptera Parasites. Three species Forci- 
pomyia are known attack Tipulidae (Macfie, 
1936) and one has been reported from Culicidae 


(Macfie, 1949), attaching themselves the 
thorax the host. These species have the 


tarsal ratio about 2.6 2.8, the third palpal 
segment with without pit, the antennal 
ratio 2.0 and the claws small, strongly curved 
with bifid tips. the tenth anten- 
nal segment elongated, much species 
Pterobosca. 

equitans Edwards Borneo 

Trentepohlia pennipes (Osten Sacken) 
insignicornis Macfie 1947 Uganda 

Taeniorhynchus spp. 
sp. Macfie 

Ceratochelus longirostris Wesché 
tipulivora Macfie New Guinea 

Tipula sp. 

Parasites Phalangida. Lane (1947) has 
described species found attached the leg 
harvestman the family Phalangidae. This 
species has the tarsal ratio 2.8, the proximal 
antennal segments transverse, the last five elon- 
gate (antennal ratio 1.8). 
opilionivora (Lane) 1947 

Phalangidae 

Odonata species Forci- 
pomyia are known suck blood from dragonfly 
wings. species all have the tarsal ratio 
greater than three the radial cells very 
narrow, obliterated nearly so, the second one 
long; claws and empodium normal and samoen- 
sis (Edwards) there only one spermatheca. 
These characters ally the species with the other 
dragonfly parasites the genus but 
that genus the tenth antennal segment 
long the eleventh and succeeding segments. 
intrepida Macfie Peru 

Erythrodiplax erratica Erichson 
pennambula (Macfie) 

Orthetrum signiferum Lieftinck 
samoensis (Edwards) 1928 Samoa 

host; New Guinea Notoneura salomonis 

Seyls; Moluccas Orthetrum signiferum Lief- 

tinck and Orthetrum villosovittatum Brauer 


Brazil 


Genus Pterobosca 
Macfie, 1932, Tijdschr. voor Ent. 75: 266 
Ceratopogon aeschnosuga Meijere, desig. 


Pterobosca 
(Type species: 
1940). 
Differs from Forcipomyia essentially having 

six instead five elongated terminal antennal 

segments, the empodium large and broad, modi- 
fied for clinging, and the tarsal ratio greater. 

There are fifteen known species Pterobosca, 
all described from the wings thorax Odonata 

(consult Cowley, 1940; Oka and Asahina, 1948 

for detailed host records). 

adhesipes Macfie New Guinea, Java Sea, 
Ponape, Kusaie 


Annals Entomological Society America 


Assam 
Sumatra, Java 


aerobates Macfie 1936 
aeschnosuga (Meijere) 1923 
ariol Macfie Moluccas 
esakii Tokunaga 1940 Saipan 
feminae Tokunaga Islands 
fidens Macfie Hainan Island, China 
fusicornis (Coquillett) 1905 Florida, Louisiana, 
Puerto Rico, Brazil 
incubans Macfie 1937 
Puerto Rico 
lairdi new species 
latipes Mactie Hainan Island, China 
mollipes Macfie Senegal 
paludis Macfie 1936 England, France, Uganda 
tokunagai Oka and Asahina 


British Honduras, Mexico, 


Solomon Islands 


Pterobosca fusicornis (Coquillett) 

Ceratopogon fusicornis Coquillett, 1905, Jour. New York 
Ent. Soc. 13: (female; Biscayne Bay, Florida). 

Pterobosca fusicornis, Johannsen, 1951, Florida Ent. 34: 
117 Costa Lima and floridana Johannsen; 
descriptive notes, additional records from Royal Palm 
State Park and Lake Placid, Florida and Lake Tor- 
Tuguero, Puerto Rico, all dragonflies). 

Pterobosca Costa Lima, 1937, Mem. Inst. Oswaldo 
Cruz 32:616 (female, Odonata, Rio Janeiro, 
Brazil). 

Pterobosca floridana Johannsen, 1950, Florida Ent. 33: 
143 (female, thorax Pachydiplax, Lake Placid, 
Florida). 

Since Coquillett gave host, the identity 
fusicornis was misunderstood until 1951, when 
Johannsen correctly referred 
paludis Macfie from England resembles fusi- 
cornis its cleft tarsal claws, bare 
third palpal segment with shallow pit, tarsal 
ratio 3.0, brown halter and two spermathecae, 
but differs having antennal ratio (last six 
segments divided preceding seven combined) 
2.4 instead 2.6 3.1; the basal teeth the 
mandibles, while stouter than those distad, are 
not greatly enlarged; the claws are more 
slender and not deeply cleft, and the macro- 
trichia are evenly distributed over the wing 
without the narrow bare lines bordering the 
veins fusicornis. 

Material examined: Lake Charles, 
New Orleans, April 1913, Horton, 
female Lake Worth, 
bay shore, August 1951, Wirth, female 
(U.S.N.M.). Lake Worth, shore Lake Osborne, 
N.M.). Highlands Hammock State Park, 
March 1951, Weems, Jr., female (U.S. 
N.M.). Royal Palm State Park, 17-18 April 
Burmeister, female (Univ. 
ville, September 1938, Westfall, from 
N.M., through Mrs. Gloyd). Port 
March 1938, Davis, from Tetragoneuria 


stellata Williamson, female (Univ. Michigan). 
Punta Gorda, May 1941, Ramstadt, collector, 
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from Libellula incesta Hagen, female (U.S. 


N.M., through Mrs. Gloyd). 


Pterobosca incubans 


Pterobosca incubans Macfie, 1937, Proc. Ent. Soc. 
London (B) 6:111 (female; British Honduras; 
Argia ulmeca Calvert); Johannsen, 1951, Florida Ent. 
(female; descriptive notes; Mexico, Puerto 
Rico). 


small, very dark brown species; hairy; 
antennal ratio 2.0 2.4; tarsal ratio 3.3 
tarsal claws absent, empodium very large; wing 
not very hairy, with distinct bare lines along 
veins; only one spermatheca. 

Material examined: Huichihuayan, 
San Luis Potosi, September 1938, 
Thomas and Lipovsky, females U.S. 
N.M., Univ. Michigan), Dythemis velox 
Hagen, Hetaerina macropus Selys and Gomphoides 
October 1954, Rios C., females Erythrodiplax 
(Linnaeus) (det. Gurney). 


Pterobosca lairdi Wirth, new species 
(Figure 


Female: Length wing 0.82 mm. 

Color brown, far can determined from 
very short, flagellar segments proportion 
antennal ratio 
thus 1.64; last segment tapered from base and 
bearing long slender nipple (fig. 
segments proportion 10:10:16:8:10, third 
segment slightly swollen with sensoria borne 
openly broad, shallow depression just before 
the apex (fig. straight and slender 
with rounded apex bearing about fine teeth, 
much smaller and more regular than those 
figured Mayer (1936, 1937) for odonatiphila 
Macfie and paludis Macfie. 
nearly figured Macfie (1932) for aeschnosuga 
(Meijere), but vein ending more nearly 
wing tip and the second radial cell narrower, 
slitlike; costa ending 0.5 distance from basal 
arculus wing tip. long but not 
very numerous, with bare lines 
Only four long spines distal row hind tibial 
comb; hind basitarsus 3.2 times long second 
segment; fifth tarsal segment about long 
third and fourth combined; claws empod- 
ium very large, broader than long, consisting 
thick, closely packed pad tenent hairs 
whorls. Spermathecae two, subequal, slightly 
pyriform, highly sclerotized. 

Holotype: Female (Type no. 62477, U.S.N.M.), 
SOLOMON ISLANDS, Rennell Island, Lake Teng- 
gano, August 1953, Laird, net with 
damselfly. 

delighted name this species after its 
collector, Dr. Marshall Laird the Royal New 
Zealand Air Force who has sent many new 
and interesting heleids from his mosquito surveys 
the Pacific Islands. 
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The absence tarsal claws allies with 
mollipes Macfie from West Africa, aeschnosuga 
(Meijere) from Indonesia and Taiwan, tokunagai 
Oka and Asahini from Japan, adhesipes 
from the Western Pacific Islands and incubans 
Macfie from Central America. adhesipes, 
tokunagai and incubans differ from the others 
having only single spermatheca. the other 
two species mollipes more similar 
size (wing 0.9 mm.), its less hairy wings, tarsal 
ratio 3.2, longer fifth tarsal segments 
elongate spermathecae, but differs from the pre- 
sent species that the last antennal segment 
over twice long the next the last, the 
third palpal segment has smaller, more definite 
pit and the pad the empodium only about 
half large. aeschnosuga much 
larger (wing mm.), with elongate sper- 
mathecae, tarsal ratio 3.0 and trace palpal 
pit. 


Pterobosca mollipes Macfie 
Pterobosca mollipes Macfie, 1932, Tijdschr. voor Ent. 

75: 272 (female; Liberia, arteriosa (Bur- 

meister) ). 

Material examined: miles west 
Gbanga, January 1952, Blickenstaff, 
female, wing arteriosa (Bur- 
meister), from type locality and type host, (U.S. 
N.M.). SENEGAL, Sangalkam, 
lected Eldon Newcomb, from February till 
June 1945, Coenagrion, and received through 
U.S.N.M. and rest returned Dr. Montgomery). 


Genus Atrichopogon Kieffer 
Subgenus Meloehelea Wirth 


Four species are known 
attack blister beetles the family Meloidae. 
other heleids are known attack Coleoptera. 
These four species belong natural group 
easily recognized the long, upturned proboscis 
and have recently (1956) proposed new sub- 
genus, Meloehelea, for them. The included spe- 
cies are: 
epicautae Wirth Western North America 
Northeastern North America 
Algeria, Europe 


meloesugans Kieffer 1922 
Europe and Eastern 


oedemerarum Stora 1939 
North America 
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Africa surpassed only South America the rich 
ness its Saturniidae fauna. The heaviest concentra 
tion genera and species the African tropics, and 
a large proportion of these occur in French Equatorial 
Africa, colony straddling the equator and extending 
about 2000 miles from north south. Rougeot 
a French colonial administrator who has made himself 
expert African Saturniidae. His official duties 
have allowed him live for considerable periods 
four localities the southwestern part the colony, 
and has collected and reared saturniids with remark- 
able vigor and success. This newest issue (No. 34) 
Encyclopédie Entomologique presents the 
results of M. Rougeot's observations to date. 

Africa has one endemic subfamily, the Ludiinae, 
which Rougeot includes species genera. 
the other subfamily, Attacinae Saturriinae), there 
species genera. The author gives 
keys subfamilies, and genera, largely following 


five 


tribes 


Annals Entomological Society America 


[Vol. 


pogonidae) from Uganda. Proc. Ent. Soc. 
London (B) 16: 

1949. Notes Ceratopogonidae. 
London (B) 

Mayer, 1934. Forcipomyia (Lasiohelea) chrysopae 
sp. und Forcipomyia crudelis Karsch, zwei Blutsaugen 
Insekten. Arb. Morph. Tax. Ent. Berlin-Dahlem 
259-60. 

1937. Beobachtungen 
goniden. Arb. Morph. Tax. 
231-4. 

1938. Ceratopogoniden als Phasmidenparasiten (Dipt.). 

anderer 
Ent. 66: 

Oka, and Asahina. 1948. 
and her 
gonidae). 18: 

Saunders, 1925. the life history, morphology 
and systematic position pelma Kieff. and Thyrido- 
myia (Diptera, Nemat. Ceratopogonidae). 
Parasitology 17: 252-77, plate. 

Schulz, 1904. Dipteren als Ektoparasiten 


Tagfaltern. Zool. Anz. 


Proc. Ent. Soc. 


blutsaugende Ceratopo- 
Ent. Berlin-Dahlem 


1923. 
Insekten. 


Ceratopogon-Arten als 


Pterobosca from Japan 
(Diptera, Ceratopo- 


Seguy, 1941. Quelques Cératopogonides vulnérants 
parasites des insectes. Francaise d’Ent. 
82-88. 


Slosson, 1896. 
Ent. News 238. 

Tjeder, 1936. Contributions the knowledge 
Forcipomyia eques Joh. (Diptera, Ceratopogonidae). 
Notulae Ent. 16: 85-88. 

Tokunaga, 1939. Three blood-sucking midges attack- 
ing lace-wing flies and lepidopterous 
umen Jubilare pro Prof. Sadao Yoshida 
and Chironomidae from 
the Micronesian Islands. Philippine Jour. Sci. 71: 
205-30, plates. 

1940. Biting midges from the Micronesian Islands 
(Diptera, Ceratopogonidae) with biological notes by 
Teiso Esaki. Tenthredo 3: 166-86. 


Singular habit cecidomyid. 


Williston, 1908. Manual North American 
Diptera. 3rd Edition. New Haven. 405 pp. 
1952. The Heleidae California. Univ. 

California Pub. Ent. 
1956. The biting midges ectoparasitic blister 
beetles. (Diptera, Heleidae). Proc. Ent. Soc. Wash- 


ington. 58: 


Bouvier and Jordan, and keys species various 
genera. Some new races, species, and genera are named, 
without detailed characterization. few higher cate- 
gories are also named, although seems premature 
work causally this level until there up-to-date 
general revision comparable that Michener the 
New World Saturniidae. Primarily, the text gives 
and records, notes distinctive 
characters and variation, and brief descriptions im- 
mature four Ludiinae and 
Saturniinae. 

Rougeot gives numerous figures, usually little 
sketchy, imaginal and immature structures, and there 
are useful plates, four color paintings and eight 
half-tone photographs. One struck the general 
similarity the African Epiphora North American 
(Platysamia and Callosamia authors) and 
the African Eustera South American 

Published reasonable price, this volume 
important guide for field workers tropical Africa. 
The life history notes will especially significant for 
Saturniidae specialists 
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NUTRITION MUSCA DOMESTICA SINGLE-PAIR CULTURE 


CARL HAMMEN 


Physiology Division, Chemical Warfare Laboratories, Army Chemical Center, Maryland 


Information about nutrition house fly adults 
has been reported Glaser (1923) who found 
(p. 396) that ‘‘sugar assimilable starch, together 
with solution proteins products protein 
hydrolysis, like bouillon blood serum, are 
necessary 

Many methods rearing larvae exist, most 
them depending abundant bacterial popula- 
tions since, Trager (1941) stated (p. 19), 
fly larvae, like Drosophila larvae, feed 
nature media rich microorganisms.”’ 
Proceeding from this fact, Gerberich (1948) 
tested variety bacterial media, and found 
several capable supporting larval development, 
though reduced rate. That fly larvae are 
not necessarily dependent living bacteria the 
diet has been shown Hoskins 
and Herms (1932) who defined sterile synthetic 
medium for larvae the flesh fly Lucilia, and 
Hill, Bell and Chadwick (1947) who did the 
same for larvae the blow fly 
larly, Glaser (1938) succeeded growing Musca 
through several generations with sterile larval 
medium hog liver and dried veast, 
and Greenberg (1954) showed that 
larvae can grow CSMA medium sterilized 
after hours incubation. 

The desire use single-pair matings studies 
insecticide resistance house flies led 
effort develop larval medium which would 
also satisfy the nutritional requirements the 
adults. Although Hafez (1948) found that milk- 
soaked cotton pads provide both and 
larval food well oviposition site for 
house flies mass-breeding cage, this medium 
presents too many difficulties with respect 
proper moisture and mold control use 
with single pairs. most useful medium 
would provide single container 
conditions for maturation, mating, oviposition, 
growth, pupation, and emergence. 

Preliminary studies showed that the environ- 
ment ordinary Drosophila 
favors survival adult Musca, but that corn- 
meal, syrup and yeast not provide good larval 
development was prolonged and stunted 
flies emerged. When the milk and yeast medium 
reported Snyder Peterson (1953) was 
substituted into this environment, its ability 
support the entire life cycle the house fly was 
proved. 

Since there was suggestion that addition 
sucrose might enhance this medium 
direction greater parental longevity, experi- 
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ments were undertaken find the 
concentration sugar supplement the milk 
and yeast. The results these experiments, 
which are reported here, bring out some new 
facts concerning the role sucrose both adult 
and larval nutrition the house fly. 


MATERIALS AND METHODS 

The house flies used these experiments 
belonged non-resistant strain obtained 
1948 from the testing stock commercial 
laboratory and maintained our laboratory 
mass-breeding basis for over 150 generations. 
temperature 32° and relative humidity 
percent were the conditions the 
insectary. 

Half-pint milk bottles, each containing about 
ml. medium, were used these experiments. 
All media contained 1.5 percent agar and 0.3 per- 
cent Tegosept-M (methyl-p-hydroxybenzoate), 
mold strips paper towel 
about wide were impregnated with Tegosept, 
dried and stuck into the semisolid media. 

Experiment test their nutritional ade- 
quacy, all possible combinations three nutri- 
ents, dried whole milk, dried brewer’s and 
sucrose, each concentration percent, 


were made into agar media. Pairs adult 
were placed bottles hours after 


emergence, and their survival was recorded each 
day. eight days, all survivors were removed, 
and sawdust was added the bottles provide 
dry place for the larvae pupate. Offspring 
were counted they emerged. 

Experiment further evaluate the effect 
sucrose, single pairs adult flies were placed 
media consisting percent milk and 
percent yeast plus sucrose varying concentra- 
tion from zero percent. Survivors were 
transferred fresh bottles and days, 
and data parental longevity and numbers 
offspring were collected. 

Experiment This experiment was designed 
separate the effects sucrose adult and 
larval nutrition. Bottles were prepared 
before, but omitting the paper towel strips. 
First instar larvae which had hatched from eggs 
laid horsemeat mass-breeding cage were 
suspended 0.8 percent sodium chloride solution. 
Each bottle received 0.1 ml. sample larvae, 
measured conical ml. graduated centrifuge 
tube. Sawdust was added immediately 
depth about cm, and the bottles were closed 
with squares muslin held place rubber 
bands. Flies were counted and weighed they 
emerged. 
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RESULTS 


The results the three experiments appear the like- numbered tables. 


TABLE 


NUTRITIONAL ADEQUACY MILK, SUGAR, YEAST AND THEIR COMBINATIONS. 


mean parental survival fertile number adult 


bottles medium error) pairs offspring 
1-5 blank ca. 
6-1 milk 6.2 0.56 2,20 
11-15 sugar 6.8 0.61 
16-20 yeast 3.9 0.26 
21-25 7.1 0.58 1,100 
26-30 6.2 0.70 36,98 
36-40 yeast 7.3 0.40 8,15,37,121,158 


TABLE 


PARENTAL SURVIVAL AND NUMBER ADULT OFFSPRING FUNCTION SUGAR CONCENTRATION 


days parental survival 
(mean standard error) 


fertile offspring offspring 

bottles sucrose males females pairs per pair 
1-10 21.8 2.72 11.1 2.25 152.0 15.2 100.0 
11-20 0.35 20.8 3.35 16.4 2.55 160.2 37.8 106.6 
21-30 1.0 (mold failed 

31-40 3.5 20.0 2.45 12.5 1.76 88.7 19.0 58.4 
41-50 5.0 19.6 2.88 13.4 65.3 18.0 43.0 
10.0 23.8 2.92 17.3 2.48 47.6 8.0 31.3 

Supplementary 

1-10 0 Ss 66.0 + 16.8 100.0 
1.0 63.3 11.1 96.0 


PRODUCTION 


total flies total 


bottles sucrose emerged weight 
1-5 0 812 10.172 
6-10 0.1 761 9.666 
11-15 0.35 781 9.540 
1.0 774 9.663 
21-25 3:5 748 8.453 
26-30 10.0 6SS 6.495 


DISCUSSION 
Table shows that over eight-day period 
adult flies survive about equally well six 
the media. The two exceptions are the blank 
containing nutrients, and the yeast alone, 
both which reduce survival significantly. The 
poor survival yeast agrees with the results 
Hassett (1948) the survival Drosophila, and 
with those Rasso and Fraenkel (1954) the 
food requirements Phormia regina, the adults 


TABLE 


FLIES FROM LARVAE FUNCTION SUGAR CONCENTRATION 


mean weight flies per bottle offspring 


per fly (mg) |(mean standard error) 
12.53 162.4 + 4.0 100.0 
12.70 152.2 9.3 93.7 
12.22 156.2 5.4 
12.48 154.8 3.7 95.3 
11.30 149.6 5.2 92.1 
9.54 137.6 5.3 


which died within six days brewer’s yeast 

alone. 

offspring 


and 
five 


Oviposition 
occurred 


development 
the media. 


obtain offspring from flies diets sugar alone 
yeast alone another point agreement 
with the work Rasso and Fraenkel; they found 
development ovaries diet sugar and 
water, and production eggs protein diets 
Evidently carbohydrates 


the absence sugar. 


a 
ve 
Be 
re 
al 
+4 


other than those yeast are necessary for suf- 
ficient survival permit utilization protein 
egg production. The largest numbers offspring 
and the only flies full size were obtained from 
the milk-yeast and the milk-sugar-yeast media, 
each producing about flies per fertile pair. 
Because the slight indication increased 
survival, and the obvious increase number 
fertile pairs with the addition sucrose the 
basic milk-yeast diet, seemed advisable seek 
optimum sugar concentration. 

According Table II, there evidence 
increased survival with addition sucrose until 
the percent level reached; there the females 
lived slightly longer than those 
milk-yeast medium. The range longevity 
males was days with mean days, 
days. Neither the longest lived individuals 
was the percent sucrose. 
survival time females odds with the 
findings Varzandeh, Bruce and Decker (1954), 
who reported for comparable strain average 
male longevity days, and days for fe- 
partial explanation 
for this discrepancy lies the fact that our 
tests number females were trapped crevices, 
presumably while seeking oviposition sites, when 
the media became sticky and shrank away from 
the walls the bottles. More frequent transfer 
fresh culture bottles might have avoided this 
hazard. 

The results Experiment also fail demon- 
strate any significant increase the proportion 
fertile pairs with increasing sucrose concentra- 
tion. The most striking fact that there was 
definite reduction the mean number off- 
spring per pair sugar concentrations above 
certain threshold, about one percent. Lack 
observations the numbers eggs laid allows 
either both two explanations: excess 
sucrose reduces fecundity, inhibits larval 
development. The third experiment was designed 
test the latter hypothesis placing equal 
numbers larvae media varying sucrose 
content. 

apparent from the data Table III that 
percent without effect the number adult 
flies produced from measured quantity 
larvae, the mean weight those flies. 
However, concentrations 3.5 and 10.0 percent 
have definite inhibitory effect both numbers 
and size. Furthermore, the record emergence 
showed delay attaining one-half the total 
emergence the higher concentrations, amount- 
ing hours for 3.5 percent and about hours 
for 10.0 percent sucrose. All larvae died 
percent sucrose. Brown (1938) found that Lucilia 
larvae survived only diets containing per- 
cent less glucose, and down percent 
attained very small size. columns headed 
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“offspring Tables and III have been 
prepared for the purpose comparing the reduc- 
tion numbers offspring the larval experi- 
ment with the analogous reduction the adult 
experiment. 

The data these columns are converted 
probits give dosage-productivity curves (Fig. 
analogous the dosage-mortality curves 
Bliss (1938); these curves 


8+ 
=. 
Pe 
a "Imeny 
c 
= 6} 
£ 
0.35 1.0 ao 10.0 


percent sucrose 


inhibition productivity proportional the 
logarithm sucrose concentration. While there 
reason doubt that sucrose, when given 
libitum with water, beneficial adult 
house fly survival the survival other 
Diptera (Wigglesworth, 1950), the curves show 
that the higher sugar concentrations 
medium described here have detrimental effect 
not only larval development, but adult 
fecundity well, since the reduction 
the adult experiment quite different order 
from that the larval experiment. 


SUMMARY AND CONCLUSIONS 


medium dried whole milk and dried 
brewer’s yeast agar and water base can 
combined with the physical environment the 
Drosophila culture bottle support the entire 
life cycle Musca domestica single-pair 
matings. 

Sucrose inhibits both fecundity and larval 
growth when presented concentration 3.5 
percent and above integral part this 
nutritionally satisfactory medium. 
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That eggs mosquitoes bear features taxo- 
nomic significance has been known since the time 
Goeldi (1905). Since then observers have 
reported the general appearance eggs and 
the fact that chorionic markings existed. 
Mitchell (1907), apparently first attempted 
chorionic characters eggs Aedes for 


use 
taxonomic (1926) was able 
differentiate some the components the 


known Anopheles maculipennis 
surface features eggs. Improved optical sys- 
tems such the phase microscope now permit 
more detailed examination the chorion, and 
specific differences have been noted for eggs 
Psorophora (Horsfall al. 
reported herewith show that eggs the genus 
Aedes likewise bear specific markings. 

Chorionic sculpturing eggs mosquitoes 
formed the cells that comprise the ovarian 
follicles (Harwood, 1954). Eggs, therefore, bear 
permanent impressions these transient tissues. 
Regardless whether the eggs have been de- 
posited retained mature eggs the ovaries 
they bear distinctive markings. 


from the Department Entomology, 
University Illinois cooperation with the Chemical 
Corps Medical Laboratories, Army Chemical Center, 
Maryland. Funds for support the research were pro- 
vided part the Public Health Service. 

thanks are extended Mr. Lewis for his 
work the drawings, Dr. Jenkins for eggs 
vexans from Oregon. 
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The importance recognizing eggs flood- 
water mosquitoes two-fold. the first place, 
all species spend most their lives this stage, 
adequate data specific sites the 
field are had, eggs must found and 
recognized. the second place eggs provide 
means for recognizing female mosquitoes. Eggs 
from dried, gravid mosquitoes when 
saturated solutions trisodium phosphate have 
been found recognizable instances where 
examination has been latter applica- 
tion the technique incidentally should prove 
helpful identifying rubbed other unrecogniz- 
able females. 

Descriptions and illustrations embodied this 
paper were made from eggs seven species 
Aedes common the central United States. 
Eggs were obtained from (a) ovipositions 
cellucotton wild caught females; (b) screenings 
soil samples from field oviposition sites; (c) 
ovipositions from colonies the case some 
specimens 


and, 


METHODS 


Once observer has become 
recognizing species means eggs, will 
able separate eggs from field 
rate several hundred per hour. This best 
done placing eggs water over 
reflective, black background, thus revealing de- 
tail sufficient for differentiation species. With 
stereoscopic dissecting microscope any magni- 
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Eggs Floodwater Mosquitoes 
Horsfall and Craig 


Lateral aspect eggs species Aedes common central United States seen reflected, incandescent 
light 


through dissecting microscope. Anterior end the right. 
trivittatus; FiG. Aedes vexans; Aedes stimulans. 


Magnification, X110. 
Aedes sticticus; Aedes 
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fication sufficient see the chorionic detail 
suitable. optical system choice used 
connection with this work that objectives 
magnifying diameters. Uncoated lenses and 
intense source unfiltered, incandescent 
light when sharply focussed make adequate 
combination for resolving surface details. Tech- 
niques for preparation eggs for phase microg- 
raphy have been published elsewhere (Craig, 
1955). 


DESCRIPTION 


Eggs Aedes are variably elongate ovoids 
that are off-white when oviposited 
become dark black reflected light within 
hour two after deposition. New eggs are 
wholly enveloped variably transparent, 
close-fitting membrane, the Unlike 
that Psorophora, this membrane bears 
spiculose other projections. The chorion 
brittle semi-elastic coat inside the exochorion. 
reflected light variously dark brown, 
bronze, blue-black satiny black, according 
the species. Other envelopes are present inside 
the chorion, and for details these see Harwood 
Eggs seven species Aedes are 
described herein. 

Aedes (Aedimorphus) vexans 1930) 

Shape: Variable, elongate ovoid 
ventral side more crescentic than dorsal; greatest 
diameter anterior middle fig. 6). 


fig. 


Size: Length: 648 mean 679+4 
dorsoventral diameter: 171 mean 199 
2 “os . . 

Color: Bronze (never black) reflected, in- 


candescent light through uncoated lenses. 
Exochorion: Thin, variably adherent. 
CHORION. Surface scul pturing reflected light: 
Distinct reticulation appearing 
striations composed variably elongate, axially 
linear, polygonal cells bounded raised, irregu- 
larly angular and undulating lines II, fig. 
Surface sculpturing transmitted ells 
2.5 times long wide with faint, irregu- 
larly transverse striations; boundaries contig- 
uous cells parallel, 
punctate lines often chain-like (Pl. III, figs. 


» 
2, 0) 
Remarks: 


when mixed with others are 


The striking features these eggs 
their bronze color 


and (2) linear appearance the reticulation. 
Sources eggs: Champaign County, 
Harford County, Maryland; Benton County, 


Oregon; Calhoun County, Hamlin County, 


South Dakota. 


Aedes (Finlaya) triseriatus (Say, 1823) 
fig. Pl. II, fig. Pl. fig. 4-6 


Shape: Elongate obovate, more 
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rounded anteriorly than posteriorly; dorsal side 
only slightly less crescentic than ventral 
fig. 2). 

Size: Length: mean 677+3 
dorsoventral diameter: 190-245 mean 

reflected incandescent light 
through uncoated lenses. 

Exochorion: Thick, translucent, 
hesive and adherent. 

CHORION. Surface sculpturing reflected light: 
Reticulation appearing pentagonal hexa- 
gonal cells bounded ridges dorsally 


strongly ad- 


and faint ridges ventrally (Pl. II, fig. 
like, nearly uniform diameter; boundaries broad, 


elevated, continuous, un- 
dulating lines (PL III, fig. 6). 

Remarks: The striking feature these eggs 
when mixed with others are (1) the pronounced 
difference elevation the dorsal and ventral 
reticulation, and (2) adhesive exochorion. 

Sources eggs: Frederick County, Maryland; 
Montgomery, Alabama; Orlando, Florida; Spruce 
Knobs, West Virginia. 


strongly 


Aedes (Ochlerotatus) stimulans (Walker, 
Shape: Sausage-shaped, usually slightly more 
crescentic ventrally than dorsally, widest diameter 
slightly anterior middle fig. 7). 


dorsoventral diameter: mean 282+ 

Color: Black with faint grayish cast re- 


flected, incandescent light. 

Exochorion: Very thin, closely adherent, 
broken. 

CHORION. Surface sculpturing reflected light: 
Distinct, uniform reticulation composed axially 
linear, hexagonal (less 
cells bounded raised, unbroken 
ridges (Pl. fig. 5). Surface sculpturing 
transmitted light: Cells 1.5-2.5 times 
wide; surface faintly, irregularly pebbled; 
boundaries straight faintly undulating. 

Remarks: striking features these eggs 
when mixed with other species are (1) great length 

Source eggs: Champaign County, Illinois; 
Harford County, Maryland. 


rarely 


EXPLANATION PLATE 


detail lateral, anterior half eggs 
common central United States 


Chorionic 
species Aedes 


seen reflected incandescent light through stereo- 
scopic dissecting microscope. Anterior end the 
right. Magnification, X700. Fic. Aedes dupreei; 
Aedes triseriatus; FiG. Aedes canadensis; 
Aedes sticticus; FiG. Aedes stimulans; Aedes 
vexans; Aedes trivittatus (reticulated); Fic. 


Aedes trivittatus 


ise 
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Aedes (Ochlerotatus) canadensis 
(Theobald, 1901) 
fig. Pl. fig. Pl. III, fig. 9-11 
Shape: Similar Aedes vexans but broadly 


rounded anteriorly and more crescentic dorsally 
fig. 3). 


Size: Length: mean 730+13 
dorsoventral diameter: 183-223 mean 210+ 

Color: Dull bronze (never black) reflected 


incandescent light. 

Exochorion: Thin, 
broken. 

CHORION. Surface sculpturing reflected light: 
Distinct, uniform, reticulation composed poly- 
gonal cells with pebbled surface, variable size 
and bounded tortuous, raised, unbroken 
long wide, pentagonal hexagonal; equator- 
ial cells almost diamond shaped; surface cells sub- 
divided into portions III, 10, 11). 

Remarks: striking features these eggs 
when mixed with other species are (1) color and 
(2) sectional appearance cells. 

Source eggs: Champaign County, 


closely adherent, rarely 


Aedes (Ochlerotatus) dupreei (Coquillett, 1904) 
fig. Pl. fig. Pl. fig. 12-14 
Shape: Unequally fusiform; venter strongly 
convex; dorsum nearly straight; greatest diameter 
slightly anterior middle fig. 1). 


dorsoventral diameter: mean 173+ 
» 

Color: Black, shiny (never brown bronze) 


reflected, incandescent light. 

Exochorion: Thin, transparent. 

CHORION. Surface sculpturing reflected light: 
Reticulation subterminally distinct, medially 
faint, composed transverse rows variously 
shaped, polygonal cells appearing 
(Pl. fig. 2). Surface sculpturing 
mitted reticulation composed 
large cells regularly interspersed with distinctly 
smaller ones; medial cells irregular and indistinct 
boundaries subterminal cells strongly raised 
(Pl. III, fig. 12, 13, 14). 

Remarks: The striking features these eggs 
when mixed with other species are (1) small size, 
(2) strongly arched venter, and (3) wrinkled 


db 


surface. 

Source eggs: Champaign County, 
Aedes (Ochlerotatus) trivittatus 
(Coquillett, 1902) 


Pl. fig. Pl. fig. and Pl. ITI, fig. 15-17 


Fusiform, slightly more pointed pos- 


Sha pe: 


teriorly, greatest diameter near middle 
fig. 5). 


dorsoventral diameter: mean 211+ 

Color: Shiny, blue black satiny black 


reflected, incandescent light. 

Exochorion: Thin, loosely adherent. 

CHORION. Surface sculpturing reflected light: 
Reticulation appearing irregular, polygonal 
cells that are either extremely faint over all 
except polar regions are low relief 
fig. Pl. fig. and 8). Surface sculpturing 
transmitted light: Subterminal 
composed large, polygonal cells bounded 
low, sigmoid ridges and interspersed with small, 
indistinct cells; surface cells subdivided into 
discs variable size III, figs. 15, 16, 17). 

Remarks: The striking features these eggs 
are (1) color and (2) smooth surface. 
tion from the smooth eggs shows uniform low 
relief for reticulation over entire egg causing 
appear satiny black. 

Source eggs: Champaign County, 


EXPLANATION PLATE III 


External chorionic detail Aedes common central 
United States photographed through phase contrast 
microscope. Anterior end toward top. Magnifica- 
tion X600. 


contrast 


Figure Species Area egg lighting 
| pole 
vexans Dark low 
Bright medium 
aspect medium 
aspect Bright medium 
cell walls low 
pole Bright medium 
medium 
pole low 
showing 
micropyle medium 
sticticus Median Bright medium 
medium 
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Aedes (Ochlerotatus) sticticus (Meigen, 1838) 
fig. Pl. fig. Pl. fig. 18-20 
Shape: Strongly arched ventrally, 
humped dorsally, greatest diameter near center 
fig. 4). 


Size: Length: mean 
dorsoventral diameter: mean 241+ 
» 

Color: Shiny black. 


Exochorion: transparent. 

CHORION. Surface sculpturing reflected light: 
Indistinct (Pl. fig. sculpturing 
transmitted not visibly cell- 
ular but composed patchwork large and 
small shallow craters III, fig. 18, 19, 20). 

Remarks: The striking features these eggs 
when mixed with other species are (1) shape, (2) 
size, and (3) absence cellular reticulation. 

Source and Piatt Counties, 


SUMMARY 


Eggs aedine mosquitoes, their shape, size 
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and chorionic sculpturing, provide specific char- 
acters for separation. Phase microscopy permits 
detailed examination single sheets chorion, 
and erect stereomicroscopy magnifications 
100 150 diameters permits recognition whole 
eggs. Details the following species are illus- 
trated and described: Aedes vexans, dupreei, 
canadensis, trivittatus, triseriatus, stimulans, and 
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This one the smaller subfamilies ants, 
comprising only four genera and about 160 
species’. The largest genus the Neotropical 
Pseudomyrmex with about 100 species; 
ponera with about species widely distributed 
the Old World tropics; Pachysima with two 
species and Viticicola with only one are confined 
the Ethiopian ants are noto- 
rious for their vicious stinging and famous for 
their association with plants. 

Viticicola tessmanni known only from the 
cavities Vitex staudtii Guerke, creeper found 
very moist parts the forest the Belgian 
lives the peculiar swollen 
lateral branches Barteria, which the ants 
also keep large coccids. These plants occur 
West Central Africa and apparently the ants are 
limited the range their host plants. 
ponera much more widely distributed the 
Old World tropics, where comparatively 
rare ant and where utilizes greater variety 

for publication October 10, 1955. 


the numbers recorded Emery (1921) 
the Genera 


plant cavities including wood, twigs, 
stems lianas, acacia spines, (Wheeler, 
1922a, The Neotropical Pseudomyrmex 
the most abundant; its numerous species nest 
the hollow stems variety plants, both 
living and dead. are best known con- 
nection with the bull-horn acacias, from which 
about half the recorded collections have been 
made. They defend their host plants swarm- 
ing over intruder and stinging fiercely—as 
many tourists have found out their pained 
sorrow. 

would seem that much renown would 
suffice for four genera, but pseudomyrmecine 
larvae are quite famous their adults. This 
truly remarkable the Formicidae, where the 
larvae have been generally neglected. Emery 
1899 described and figured Tetraponera (called 
Sima) and Pseudomyrmex (called Pseudomyrma) 
larvae, placing great stress the antennal rudi- 
ments. used the presence these rudiments 
and the slender shape the larvae help 
define the new subfamily Pseudomyrmecinae 
(called Pseudomyrminae). mentioned (but 
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Wheeler and Wheeler: 
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did not name nor recognize the importance of) 
the most distinctive feature the subfamily— 
the trophothylax. Wheeler (1918), developing 
the idea trophallaxis, used part his 
illustrative material the well 
hinium, exudatoria and trophothylax the 
Pseudomyrmecinae [Pachysima aethiops and lati- 
frons, (called Tetraponera) tessmanni 
and mentioning allaborans and nata- 
1920 knew that antennal rudi- 
ments were present many ant genera and were 
not distinctive Pseudomyrmecinae, but 
still used larval structures part his sub- 
family characterization. Wheeler 
(1920) discussed the food pellets pseudo- 
myrmecine larvae and gave brief descriptions 
mature larval anatomy. They recognized the 
mature larvae the four genera homo- 
geneous group. 

These mature larvae indeed constitute 
homogeneous group respect body shape, 
trophothylax and (except Pachysima aethiops) 
body hairs and size mouth parts. Within 
genus, however, the greater the number species 
studied the greater the variation encountered. 
The species Pseudomyrmex are diverse that 
they cover nearly the entire range differences 
exhibited the subfamily, exclusive Pachy- 
sima aethiops. The latter different body 
hairs, shape head and size mouth parts that, 
were not for the trophothylax, could 
excluded from the Pseudomyrmecinae. 

The constellation characters which shared 
these four genera found nowhere else. 
However, the long slender subcylindrical body 
and the numerous short body hairs are found 
other ants inhabiting plant cavities 
Camponotus, the Cataulacini and Cephalotini, 
pointed out these may well adap- 


tations life the small-bore chambers 
twigs. Another distinctive character 
single-hooked dorsal (or 


anchor-tipped) hairs are common the Myrmi- 
cinae; but hairs are rather rare 
among ant larvae. have found them 
Lioponera (Cerapachyinae), Echinopla 
cinae), Asteca (Dolichoderinae) and Cataulacus 
(Myrmicinae). Even the trophothylax, which 
the distinctive character the larvae the 
Pseudomyrmecinae, feebly suggested the 
the Camponotini. But Colo- 
bopsis, where best developed, the praesaepium 
still far from being the complete pocket found 
the Pseudomyrmecinae. Nevertheless, prae- 
saepium and trophothylax are parallel structure 
and function. 


C., and Wheeler, 1954, Jour. Wash. 
Acad. Sci. 44: 149. 

shallow depression the ventral surface 
certain anterior abdominal Wheeler 
and Wheeler, 1953, Entom. Soc. Amer. 46: 180. 
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The trophothylax was described 
1918 (pp. see under Pachysima 
aethiops below) but was not named until 1920 
(p. 47), when wrote thus: swollen 
ventral portion the first abdominal segment, 
just behind the mouth, forms pocket which 
the worker place [pellet] food .The pocket, 
which call the is, how- 
ever, formed from the depressed ventral surface 
the thorax and elaboration the first and 
second abdominal somites (see Pl. The 
dorsal wall the trophothylax formed the 
depressed ventral surface the thorax; the 
posterior wall (or the pocket) the 
ventral surface abdominal somite the antero- 
ventral portion the second abdominal somite 
produced anteriorly form the ventral wall 
the pocket. The side-walls are formed the 
ventrolateral projections the metathorax and 
abdominal somite. the pocket partly full 
the ventrolateral projections the mesothorax 
are also crammed full the ventro- 
lateral projections the prothorax are also part 
the sidewalls. The trophothylax may 
emptied (to judge from preserved Pseudomyrmex 
gracilis mexicanus and Ps. apache larvae our 
collection) being everted; that is, the depressed 
surface may pushed ventrally until protrudes 
beyond the lip the pocket. The integument 
lining the pocket has many short rows spinules 
directed posteriorly (7.e., toward the bottom 
the pocket). The head may moved enough 
that the mouth parts are directed postero- 
dorsally and are contact with the food the 
pocket. this position the opening the 
salivary gland directed the food pellet. 
the other hand, the mouth parts may directed 
posteroventrally when the pocket 


the ventral surface the metathorax and first abdominal 
somite (called Sima)but said that was 
not present pallidus (called flavidula) 
(see below under the subfamily). Dutt (1912, 249) 
mentioned depression Tetraponera rufonigra but did 
not mention pocket food-pellets (see below under 
the species). 

and Bailey (1920, pp. 257-258): ‘‘The ster- 
nal portion the first abdominal segment transversely 
elliptical, swollen, protuberant and furnished with 
food-pouch, the But their Figures 
(p. 256) and (p. 257) show the ventrolateral projec- 
tions the first abdominal somite lateral the pocket 
and—although the lines are slightly ambiguous—the 
second abdominal somite may seen form the ven- 
tral surface the pocket. Donisthorpe and Morley 
(1945, Proc. Royal Entom. Soc. London 20: 49) defined 
the trophothylax ‘‘a special large food-sac, situated 
just behind the mouths ants the genus 
myrma. This confusing two counts: 
the pocket defined Wheeler was (1) struc- 
ture (2) the subfamily Pseudomyrmecinae. Gaul 
(1951, Ann. Entom. Soc. Amer. 44: 484) stated that the 
trophothylax was ‘‘the pocket-like invagination the 
first ventral abdominal segment the larvae the 
Pseudomyrminae. used store food for the 
The second sentence certainly runs counter 
Wheeler’s conclusions. 
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our preserved material the just-hatched 


Pseudomyrmex alliodorae show slight 
region the trophothylax, but 
Tetraponera aitkeni show 

These youngest larvae, 
any food the tropho- 

second (7) instar larvae show 
This suggests that the very young- 
est larvae may fed regurgitation 
with solid food. (See Wheeler, 1928, below.) 

have young larvae Pachysima showing 
the large exudatoria described and figured 
Wheeler Even our mature specimens 
ire badly damaged. 


larvae of 
fold the 
comparable larvae 
well developed pocket. 
however, never show 
thylax. Some 
for id-pellets. 


Subfamily (Emery) 


Body straight, slender, subcylindrical; anterior 
end more rounded than the posterior end; head 
applied the ventral surface near the anterior 
end; near the mouth parts swelling each 
ventrolateral surface each thoracic somite and 
abdominal somite well 
distinct. 
small, the mesothoracic the largest. 
present the lining the trophothylax. Body 
hairs numerous and uniformly distributed, except 


none near the trophothylax. three 


types: (1) simple, minute small, generally 
distributed; (2) simple, moderately long, few 
the longest each ventrolateral surface 
few abdominal somites; (3) with tortuous shaft 


special hook, transverse row 
dorsal surface each thoracic somite 
abdominal somite I-IV. Cranium 
broader than long. Antennae minute. Head hairs 
moderately numerous, simple, minute short. 
Labrum small, broader than long; posterior surface 
spinulose. Mandibles rather small; 
head width mandible length 2.6-4.9 (average 
ratio mandible length mandible width 
(average 2.1); apex stout 
pointed; with some part the surface spinulose. 
Maxiliae with some part the surface spinulose. 
Labium small, with few short arcuate rows 
spinules near the hypopharynx; palp cluster 
five sensilla. Hypopharynx densely spinulose. 
Creighton, head the pseudo- 
myrmine larva quadrate shape 
than that other ant larvae. Beneath lies 
cluster papillae (the exudatoria) which arise 
from the thoracic and the first abdominal seg- 
ments. Between these papillae the first abdom- 
inal segment expanded into sort shelf 
pocket (the trophothylax) that 
mouth the larva. Food placed this 
unusual sort. consists bits tissue which 
have collected the pocket the 


and one 
across the 


For many years this subfamily has been called 


Pseudomyrminae; the type genus was called Pseudo 
See Smith, 1952, Proc. Entom. Soc. 
Wash. 54: 97-98 


America 


worker and from which most the juices have 
been sucked the worker before deposited 
the trophothylax the larva. The deposited 
pellet is, therefore, rather firm and dry, and not 
available for immediate ingestion the larva. 
But the larva proceeds rectify this matter 
grinding the pellet between two opposable plates 
(the trophorinium) [sic] which are covered with 
very fine striae. After the pellet has been finely 
comminuted the fragments are swallowed. 
presumed that this process comminution not 
only makes possible for the larva swallow the 
pellet but also releases particles food which had 
escaped digestion the infrabuccal pocket the 
worker. may added that all other ants 
except the Pseudomyrminae the contents the 
infrabuccal pocket are regularly (pp. 
78-79). 

Emery, due generi offrono 
tipo larve tutto speciale. esaminato quelle 
della Pseudomyrma flavidula Sm. 
sis Sm. clypeata Emery (Colonia del Capo, 
racc. del Dr. Brauns). sub- 
cilindriche nella parte anteriore 
falici sono sviluppati nella parte dorsale, 
accorciati nella parte ventrale, per 
profilo, appariscono come disposti ventaglio, 


sono 


loro contorno dorsale 
mente una curva gobba 


anteriore apparente della larva, men- 
tre capo, ossia l’estremita anteriore morfologica 
trovasi collocato sulla ventrale del corpo. 
differenza quelle del maggior numero delle 
altre formiche, che Nelle 
Sima capo depresso non sporge quasi per 
nulla dalla superficie ventrale della larva, sua 
estremita boccale essendo ricevuta, allo stato 
riposo, incavo del segmento del 
tronco cui poggia. Nella 
capo rotondeggiante distintamente sporgente, 
segmenti del tronco non sono incavati 
per riceverlo. mascelle non hanno sporgenze 
coniche; loro posto trovano dei gruppi 

sul labbro inferiore, anche qui mancano coni. 
mandibole sono piccole, poco sporgenti, 
robuste bidentate all ’apice. Carattere affatto 
presenza paio appendici del 
capo che considero come rudimenti 
Ciascuna esse consiste due piccole sporgenze 
ineguali, coniche subcilindriche, terminate 
pelo ottuso minutissimo (pelo 
peli del corpo brevi semplici, 
osservano, distribuite lungo corpo, quattro 
doppie serie lunghe setole uncinate all apice 


Sono 


time the antennal 
nized and named. 


rudiments 


apparently the first 
ant larvae were recog 


was 


regolarmente disposte sui singoli 
(pp. 6-7). 

“Quello delle Sima Pseudomyrma che, oltre 
alla ipocefalia estremamente sviluppata, offrono 
rudimenti delle antenne. Credo che questo 
fatto molto notevole, unitamente, 
particolari ben noti del capo dell’immagine, giusti- 
fichera separazione questi generi dal resto 
delle Myrmicinae, formandone una nuova sotto- 
famiglia delle Pseudomyrminae. [This paragraph 
translated Wheeler, 1920, 

“Soltanto l’esame serie pitt complete 
larve permettera riconoscere struttura 
del loro corpo, specialmente quella delle parti 
presentino caratteri capaci servire fondare 
pitt solide basi migliorare classificazione 
tuttavia incerta della sottofamiglia delle Myrmi- 
(p. 8). 

Emery, 1921, hypocéphales.”’ 

Forel, 1922, larves sont nour- 
ries avec contenu sac buccal leurs 
avec sans addition proies fraiches dépecées. 
Les Pseudomyrmini qui 
d’acacia nourrissent aussi des corpuscules 
dits Belt, produits par leur 
Vol. 516: larvae...are fed with 
the contents the buccal sac their with 
without the addition freshly-quartered 
prey. The Pseudomyrmini which inhabit acacia 
spines feed also the ‘Beltian bodies’ produced 
their 

Imms (1931, pp. 62-63) 
exudatoria, trophallaxis and trophothylax. 

Wheeler, 1918, 313, would 
the exudatoria must regarded 
coenogenetic, new formations peculiar 
the young larvae certain Old World genera 

Wheeler, 1920, pp. 47-48 gives brief review 
his 1918 paper and preview Wheeler and 
Bailey, 1920, and translates brief portion 
Emery’s 1899 description. The 
defined page 48. 

Wheeler and Bailey, adult larvae 
all four genera Pseudomyrminae are much 
alike. The body long, straight and cylindrical, 
not broader posteriorly nearly all other 
ant-larvae. anterior and posterior extrem- 
ities are blunt and rounded and the segments are 
all sharply defined. The integument uniformly 
thin and perfectly transparent, though tough, 
only the mandibles, rule, being strongly 
chitinized and the lining the buccal cavity 
somewhat pigmented. The prothoracic segment 
large and and certain species 


frequently referred the hood formed 
the prothorax, but apparently not permanent 
structure and only present when the larva has its 
head retracted, e., the ventral portion 
the thoracic 
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can drawn down over the head; the meso- and 
metathoracic segments are narrowed ventrally, 
the head large, somewhat flattened, usually 
subrectangular, about broad long and em- 
bedded the ventral portions the thoracic 
segments. The antennal rudiments are always 
distinct small, rounded papillae, each bearing 
three sensillae. The mandibles are small, stout 
and bidentate, sometimes with vestige 
third tooth, their upper surfaces covered with 
regular rows subimbricate papillae. The 
maxillae are large, swollen and rounded, lobuli- 
form, the labium short and broad, with the 
transverse, slit-shaped opening the salivary 
duct the middle. sensory organs which 
many other ants have the form papillae 
pegs the maxillae and labium are the 
Pseudomyrminae usually reduced small areas 
feeble eminences, bearing the groups sen- 
sillae. anterior maxillary organ has five, 
the posterior two and each labial organ has five 
these sensillae. The buccal cavity broad and 
transverse, its dorsal and ventral walls being 
contact and both furnished with fine, regular 
transverse ridges. This peculiar structure, the 
trophorhinium, will described greater detail 
below. Each thoracic segment bears rounded 
papilliform exudatorium ventrally each side 
next the head. The sternal portion the 
first abdominal segment transversely elliptical, 
swollen, protuberant and furnished with food- 
pouch, the opening forward, 
toward the mouth-parts. The hairs the body 
the larva are three kinds: first, short, 
stiff, very acute hairs, generally and rather evenly 
distributed over the whole surface 
second, much longer, stouter, more gradually 
tapering, lash-like and somewhat curved hairs 
unequal length, singly row loose cluster 
each ventrolateral surface each abdominal 
segment and third, long hairs, 
uniform length, only slightly tapering, with 
hooked tips (oncochaetae). These are normally 
present transverse rows four eight the 
dorsal surfaces the three thoracic 
three eight abdominal segments. the more 
posterior segments they are often represented 
simple, i.e., pointed hairs. 
quoted Wheeler 1922a, pp. the 
genera Viticicola and Pseudomyrma 
the youngest larvae, apart from their propor- 
tionally longer and more conspicuous 
and acrochaetae and more protuberant tropho- 
thylax, have essentially the same structure 
full-grown individuals. the two species 
Pachysima, however, the youngest larvae are 
very unusual possessing long, stout, blunt 
bristles the place the oncochaetae and 
extraordinary exudatoria which may have the 
form appendages the three thoracic and 
first abdominal (pp. 
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show considerable uniformity nearly all the 
species and considerable diversity the individual 
pellet. other words, all the species supply their 
larvae with both insect and vegetable substances, 
but many different kinds. There can 
doubt that small miscellaneous insects furnish the 
most important ingredient the pellets most 
species, and that this ingredient, which supplies 
the most easily for the 
growth the larvae, rarely completely lacking 
even the acacia-inhabiting species. the 
latter the Beltian bodies are unquestionably 
important sources food for both the adults 
and the young. Nor would the spores, .hyphae 
and pollen grains, which are most cases 
least merely strigil-sweepings, constantly 
fed the larvae, unless they could least 
partly utilized food. That these ingredients, 
and especially the spores and pollen, contain 
substances high nutritive value, certain, and 
not improbable that the larvae can triturate 
them means the trophorhinium and thus 
render them assimilable. This must, indeed, 
true, the spores are actually ingested, for none 
them can detected whole bodies among 
the stomach contents the case the 
Myrmicinae (Leptothorax, Cryptocerus and Cata- 
ulacus), which have trophorhinium 
low entire insect fragments and 

“The trophorhinium, organ apparently over- 
looked previous observers, 
developed all the Pseudomyrminae, but seems 
show little variation within the subfamily. 
stated above, consists numerous trans- 
verse, parallel, very minutely spinulose ridges 
the chitinous cuticle lining the flattened mouth- 
cavity. the mouth carefully opened with 
the dissecting needles and the dorsal and ventral 
portions spread apart will seen that the 
dorsal surface portion, corresponding anteriorly 
the ventral surface the labrum, begins near 
its anterior border and extends back nearly 
the opening the gullet. The more anterior 
ridges are made rather arcuate sections, 
whereas the posterior are straight and more 
even. ventral surface portion, corre- 
sponding the floor the mouth, similar 
structure, except that the ridges are much more 
the gullet, they are interrupted and much further 
apart. both surfaces the very fine, hair-like 
spinules point towards the oral orifice. The 
cuticle both surfaces slightly darker than 
elsewhere the body. not necessary, 
however, separate the walls the buccal 
cavity order determine the peculiarities 
the two surfaces. This can done very readily 
with the fine adjustment the 
microscope the head larva from which 
all the soft parts have been removed treat- 


closer 


on 
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ment with caustic potash, the study 
sections. Here the difference spacing between 
the fine ridges the dorsal and ventral surfaces 
distinctly seen, the latter beginning just 
behind the orifice the salivary duct the 
labium and the former extending further for- 
ward the ventral surface the labrum. 
“That organ such structure would 
admirably adapted triturating particles food 
and sifting straining out the coarser and 
harder pieces seems extremely prob- 
able. The process feeding would appear 
follows: The pellet placed the tropho- 
thylax the worker nurse and consisting the 
strigil-sweepings, etc. taken from her own infra- 
buccal pocket plus some fragments insect 
prey, probably bathed saturated with the 
saliva the larva secreted into the trophothylax 
from the orifice the labial duct. 
teolytic ferment the secretion would evidently 
peptonize the softer portions 
which could then drawn back the mandibles 
installments between the two surfaces the 
trophorhinium where the indigestible chitinous 
fragments could separated out and the remain- 
der turned over the gullet and swallowed. 
matter fact, the senior author has seen 
numerous particles, like those the tropho- 
thylax, spread out between the two apposed 
surfaces the trophorhinium some larvae 
that had been suddenly killed immersion 
strong alcohol while apparently the very act 
verse ridges [of the trophorhinium] have developed 
from the minutely granular reticular structure 
characteristic the general chitinous integu- 
opened closed, their imbricated surfaces would 
naturally rub against the dorsal plate the 
trophorhinium Not improbably, therefore, the 
rough surfaces the mandibles may reinforce 
the triturating functions the 
trophorhinium. All these structures, however, 
seem have still another function. Comparison 
the trophorhinium with the stridulatory organs 
the base the mid-dorsal aspect the post- 
petiole and first gastric segment adult ants 
suggests that may also have sound-producing 
function, when not being used mill 
strainer and the two apposed surfaces can 
rubbed directly against one another, without 
the intervention food particles. Owing the 
small size the organ and the extreme delicacy 
its parallel ridges, the tones produced would 
very feeble and very high (p. 269). 
Wheeler (1928) briefly mentioned the tropho- 
thylax (pp. pp. and 
exudatoria (p. 234=1926, pp. 281-282). 
youngest larvae, till their jaws are strong enough 
triturate the pellets, are fed saliva, and 
perhaps the same substance may also given 
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some the older larvae and determine their 
development queens, but this there 


Genus Lund 


Body straight, outline slipper- 
shaped anterior end more 
broadly rounded than the posterior end; head 
applied the ventral surface near the anterior 
end; near the mouth parts swelling each 
ventrolateral surface each thoracic somite and 
abdominal somite well deve- 
loped. Segmentation distinct. 
the integument spinulose. Body hairs numerous 
and uniformly distributed (except none 
near the trophothylax). three types: (1) 
simple, minute short, all somites; (2) 
sparse, simple, short moderately long, with 
few the longest each ventrolateral surface 
few the abdominal somites; with tortu- 
ous shaft and one apical hook, row across 
the dorsal surface each thoracic somite and 
broader than long. Antennae minute. Head 
hairs moderately numerous, simple, minute 
short. Labrum small, with the ventral corners 
rounded and with median ventral projection; 
anterior surface usually without hairs but with 
about sensilla and few rows spinules; 
ventral border sparsely spinulose; posterior sur- 
face with about sensilla and with rows 
spinules. Mandible rather small, with denticles 
the medial border and with some part the 
surface spinulose. Maxilla prominent, swollen 
ventrolaterally, the apex directed medially, digiti- 
form paraboloidal and with few short arcuate 
rows spinules; palps and galeae represented 
clusters sensilla. Labium small, short and 
rounded, with few short rows spinules dor- 
sally; palp represented cluster five 
sensilla. 

Escherich, [Larven], 
welche der Mitte dicksten sind und nach 
beiden Enden sich verjiingen (Sima 
Der Kopf ist 
lagen, dass die Mundoffnung 
gerichtet ist (pp. 73-74 
=1917, fehlen meistens voll- 
kommen, nur bei wenigen Larven (Sima, Pseudo- 
myrma) sind winzige Fuhlerrudimente festgestellt 
worden” (p. 75=1917, wahrend die 
extrem hypognathen Larven (wie Sima) 
ausschliesslich auf Nahrung angewiesen 

Pseudomyrmex alliodorae Wheeler 
Pl. figs. 1-17; Pl. figs. and 4-8 
Mature Worker Larva: 


wish thank Dr. Brown for many identi 


fications this genus. 


spiracles) about 3.6 mm. Straight length about 
3.5 mm. Body straight, outline 
both ventral and 
lateral views; anterior end formed 
dorsal surface the prothorax; slightly con- 
stricted abdominal somite widest abdominal 
somite IV; head applied the ventral surface near 
the anterior end; near the mouth parts swelling 
each ventrolateral surface each thoracic 
somite and abdominal somite narrowed 
toward the posterior end which round-pointed. 
Anus subterminal. Gonopod vestiges present. 
Segmentation distinct. Trophothylax well deve- 
loped. Spiracles small, diameter decreasing 
slightly posteriorly. Integument ventral sur- 
face thorax and abdominal somites and 
the lining the trophothylax) spinulose, 
the spinules numerous short transverse rows. 
Body hairs numerous and uniformly distributed, 
except the trophothylax and areas adjacent 
toit. Ofthree types: (1) all somites, simple, 
minute short mm.), without 
alveolus and membrane, the most 
numerous type; (2) simple, short moderately 
long mm.); two the longest 
each lateral surface each abdominal somite 
moderately long (about 0.045 mm.) hairs 
replace the single-hooked hairs abdominal 
somites few the shortest every 
somite; (3) with sigmoidal flexure and single 
apical hook, about 0.144 mm. long, four row 
across the dorsum each thoracic somite and 
each abdominal somite I-IV. Cranium vaguely 
subhexagonal anterior view, but with rounded 
corners. Head hairs simple, moderately numer- 
ous (about minute short 
mm.). Antennae minute, each slight elevation 
with three sensilla, each which bears spinule. 
Labrum small, breadth 1.3 times the length; 
ventrolateral corners broadly rounded; with 
small median ventral projection; each half 
anterior surface with sensilla, some which 
are near the ventral border; anterior surface with 
short arcuate rows spinules and near the 
ventral border; posterior surface spinulose, the 
spinules transverse rows dorsally and short 
arcuate rows ventrolaterally; posterior surface 
with seven sensilla each 
rather small; apical half heavily 
subtriangular lateral view; with 
round-pointed apical tooth, which 
posteriorly and one two rounded medial teeth; 
near the middle the anteromedial surface are 
several denticles few oblique rows. Maxilla 
swollen ventrolaterally, with the digitform 
paraboloidal apex directed medially; with 
patch spinules arcuate rows the apical 
and medial surfaces; palp represented 
slightly raised cluster five sensilla (three small 
and bearing spinule each, one large and one 
small and encapsulated); galea represented 
two sensilla. Labium small anterior view, 
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with few short arcuate rows spinules 
palp similar maxillary palp; opening the 
sericteries short transverse slit. 
densely spinulose, the spinules minute and 
numerous subtransverse rows. 

First-Instar Larva: Straight length about 0.77 
mm. (Egg 0.61 mm. long.) Diameter greatest 
the anterior end, diminishing gradually pos- 
teriorly. slight invagination between the meta- 
thorax and abdominal somite Segmentation 
distinct. Head anteroventral. Body hairs scarce. 
two types: (1) simple, minute 
mm. long), few; (2) with flexuous shaft and 
single apical hook, four row across the dorsal 
surface each thoracic somite and each abdom- 
inal somite and II, about 0.078 mm. long, 
very slender. Head relatively very large. Head 
hairs few and minute (about 0.009 mm. long). 
Mandibles only feebly sclerotized, each with two 
small apical denticles and patch spinules 
the medial surface. The other 
appear short and rounded but otherwise very 
similar those the mature larva. 

length about 0.9 mm. 
Head more ventral than first-instar larva. 
Mandibles feebly sclerotized; each with two 
straight sharp-pointed apical teeth. Maxillae 
with shorter apex. Otherwise, very similar 
the mature larva. 

Length (through spiracles) 
about 3.8 length about 3.6 mm. 
Very similar worker larva except the fol- 
lowing details: Body not constricted. Segmen- 
tation indistinct. Body hairs longer. 
Cranium transversely subelliptical. 

Material studied: Numerous larvae from the 
Panama Canal Zone, Wheeler No. 265, 


273 and 


Pseudomyrmex apache Creighton 

Straight length about 5.9 mm. 
alliodorae, except follows: Body long, slender 
and widest abdominal somites 
and VI, tapering rapidly the posterior end 
which narrowly rounded. Body hairs: (1) 
mm.: (2) mm., one 
the longest each ventrolateral surface each 
abdominal somite (two three prominent 
hairs each ventrolateral surface abdominal 
somites and V); (3) mm., two 
three each dorsolateral surface each thoracic 
somite and each abdominal somite I-IV. 
Labrum with 1-3 hairs and sensilla 
each half the anterior surface. with 
one apical and two medial teeth; anterior surface 
with rather numerous large 
(Material studied: numerous larvae from Mex- 
ico and Texas, collected Creighton.) 


Pseudomyrmex belti Emery 
Apparently similar alliodorae except the 
following details: Body hairs: (1) 0.009-0.027 


mm. long; (2) more numerous and 
mm. long; (3) about 0.27 mm. long 
(sometimes five) per somite, without flexure 
(i.e., with curved shaft). Head with slight 
above each antenna. Head hairs less 
than half numerous (about 
twice broad long. Mandible with dis- 
dinct apical and one subapical tooth. (Material 
studied: integuments the anterior ends six 
larvae from Mexico labelled belti 

Safford (1923) has photograph 
ants, larvae and pupae taken from acacia 
thorn from Tampico, Mexico (labelled 


fulvescens’’). 


Wheeler and Bailey, 1920:—‘‘Oncochaetae six 
pro- and mesothorax, three each side 
the middorsal line. Acrochaetae three four 
each side the abdominal segments, 
transverse row. Microchaetae sparse 
formis but coarser and more conspicuous” (p. 


259, referred ‘‘var. fulvescens’’). 


belti (32 pellets).—In the pellets 
this ant, which obligatory inhabitant 
the thorns the bull-horn acacias, insect frag- 
ments are less abundant than the various 
preceding species; spores are also scarce most 
cases; pollen grains much more abundant. 
nearly all cases pieces Beltian bodies, with 
occasional bits other vegetable tissues, are 
present” (pp. 263-264). Pl. figs. and 
photomicrographs parts larval pellets. 

belti var. fulvescens (21 pellets). 

Since the habits this variety are the same 
find essentially the same constituents 
trophothylax pellets. There are, however, 
addition the sparse bits insects, spores, 
pollen-grains and fragments Beltian bodies, 
numerous plant-hairs and bits miscellaneous 
vegetable tissues. few the pellets the 
pollen largely that pines. series 
larvae taken from acacia thorns the dry 
Zacapa region Guatemala insect fragments 


EXPLANATION PLATE 


Wheeler, Fics. 1-17.—1, 
head anterior view, X96; left mandible anterior 
view, X278; left mandible medial view, X278; 
left mandible lateral view, X278; left antenna 
lateral view, X556; mature larva ventral view, 
X28; labrum (left half drawing shows posterior 
view, right half anterior), X353; single-hooked body 
hair, X278; and 11, simple body hairs, X278; 10, simple 
body hair without alveolus and 
X278; 12, left maxilla anterior view, X278; 13, egg, 
X28; 14, first-instar larva side view, X28; 15, young 
larva side view, X28; 16, mature larva side view, 
X28; 17, labium and hypopharynx anterior view, 
X278. 

Pseudomyrmex gracilis mexicanus Roger, 18-21. 

18, head mature larva anterior view, X45; 19, 
mandible very young larva anterior view, X278; 
20, head very young larva anterior view, X96; 21, 
very young larva side view, X28. 
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were found and nearly all the pellets contain 
some pine (p. 264). 


Pseudomyrmex Smith 
Pl. figs. text fig. and 


Straight length about similar 
alliodorae except the following details: Body 
appears slenderer and more 
nearly cylindrical. Segmentation less distinct. 
Only one long hair each ventrolateral surface 
each abdominal somite only two 
single-hooked hairs the dorsal surface each 
thoracic somite and each abdominal somite I-IV. 
Labrum about twice broad long. Man- 
dibles smaller. Labium with the spinules more 
prominent and more numerous rows. (Material 
studied: larvae from Georgia, Paul 
Kannowski No. 926 and 944.) 


caroli Forel 
Apparently very similar alliodorae except 
the following minor details: Body hairs (1) all 
minute (about 0.009 mm.); (2) only one the 
longest hairs each ventrolateral surface 
abdominal somites III and IV; (3) two only 
the first thoracic somite. Head hairs less numer- 


ous (about 46). Labrum about twice broad 
long. Mandible with the subapical tooth 
narrower, the denticles more numerous. (Mate- 


terial studied: flattened integuments from 


Guatemala.) 

Wheeler and Bailey, 1920; 
all the thoracic and first fifth abdominal 
segments. Acrochaetae single. 
very small and delicate that the integument 


Pseudomyrmex championi 

Apparently very similar alliodorae except 
the minor details: Body hairs (1) 
mm. long; (2) mm. long, 
one the longest each ventrolateral surface 
each abdominal somite (3) about 
0.31 mm. long. Head hairs mm. 
long. Labrum about twice broad 
with two hairs the anterior surface. Mandible 
with the subapical tooth 
Labium with isolated sensillum between each 
palp and the opening the sericteries. (Mate- 
rial studied: five flattened integuments from 
Guatemala. 

Wheeler and Bailey, deli- 
cate, present three and first fourth 
Acrochaetae slender, single, 
segments. 


abdominal segments. 
first sixth abdominal 


old generic name was evidently 
considered femini But Pseudomyrmex mas 
hence all adjectival trivial names ending 
masculine noun 


ending 


culine; 
should 
compounded spinicola 
apposition with the generic name; hence its 


changed 


must retained. 
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chaetae small, inconspicuous” (p. 260). 
the pellets contains crushed insect, 
toothed mandible which left intact, together 
with numerous spores and pollen grains. The 
other pellet consists great part spores and 
pollen, with some soft material unknown 
(p. fig. 25, photomicrograph 
portion larval pellet showing fragments 
insects, spores and pollen. 


Pseudomyrmex decipiens Forel 

Apparently very similar alliodorae except 
the following details: Body hairs (1) 0.009 
0.027 mm. long; (2) mm. long, one 
the longest each ventrolateral surface 
each abdominal somite II-VI. hairs 
little more numerous (about about 
twice broad long, with two hairs the 
surface. Mandibles with 
narrow-pointed. (Material studied: nine flat- 
tened integuments from Costa Rica.) 

Wheeler and Bailey, 1920:—‘‘Very similar 
championi, but the oncochaetae even more 
cate and the acrochaetae longer 
Antennal rudiments and maxillary sense-organs 
larger and more heavily (p. 260). 
The pellets contained insect fragments, spores, 
pollen grains and bits hyphae (pp. 264-265). 
Pl. fig. 39, photomicrograph portion 
pellet. 


Pseudomyrmex elegans Smith 

Wheeler and Bailey, 1920:—‘‘Antennal rudi- 
ments especially the 
prothorax, larger than the 
Oncochaetae long and moderately stout, the 
three thoracic and first fifth abdominal seg- 
ments. Acrochaetae long, four five 
regular transverse row each side all the 
abdominal segments. the young larvae these 
hairs are very long and form uninterrupted 
transverse row the ventral and lateral surfaces 
each abdominal segment” “Only 


EXPLANATION PLATE 

Pseudomyrmex alliodorae Wheeler, and 4-8. 
phantom side view anterior end larva with 
trophothylax half full, X28; phantom side view 
anterior end larva with empty trophothylax, X28; 
sagittal section mature larva, X28; sagittal 
section anterior end larva, X82; sagittal section 
mouth region and trophothylax enlarged from Figure 
X278; sagittal section hypopharynx and labrum 
enlarged from Figure show spinules, X814. and 
first and second abdommal somites; hypopharynx; 
Li, labium; Lr, labrum; sericteries; 
thoracic somites. 5-8 are from sections prepared 
Donald Sather. 

Pseudomyrmex brunneus Smith, phantom 
side view anterior end larva with full trophothylax, 
X28. 

Pseudomyrmex gracilis mexicanus Roger, side 
view anterior end larva with trophothylax everted, 


X28. 


ay 
+ 


Ant Larvae Pseudomyrmecinae 


Wheeler and Wheeler 


4 7, 
Were 


two pellets were obtained from small number 
larvae this species collected Mr. Emerson 
British Guiana earthern termitarium. 
One contains considerable fragments small 
larva (apparently Myrmeleonid, judging from 
nearly entire few spores, 
Lepidopteran scales and pieces algal filaments. 
The other, much less voluminous pellet contains 
bits unidentified insect, with small pieces 
neither pellet was there anything that could 


(p. 263). 


moss 


Pseudomyrmex elongatus Mayr 
Apparently very similar alliodorae except 


Pseudomyrmex sp. No. 285, Fics. A-F and L.—A, 
very short type body hair, X556; aberrant base 
type body hair, X278; aberrant tip type body 
hair, X556; and two type body hairs, X278; 
body hair, X278; left mandible anterior 
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the following details: Body hairs (2) 0.027 
0.198 mm. long, longest hairs may present 
abdominal somites (3) about 
0.18 mm. long. hairs fewer (about 64). 


from Cuba.) 
Wheeler and Bailey, very 


much gracilis. Acrochaetae long, delicate, 


single. short (p. 
260). Pellets contained insect fragments, entire 


mites, fungus spores and hyphae pollen 
grains (p. 265). 


filiformis 


Probably similar alliodorae but differing 
least these details: Head hairs fewer (about 


Pseudomyrmex brunneus Smith, Fics. and 
larva ventral view, X22; larva side view, X22. 

Pseudomyrmex triplarinus (Weddell), 
left mandible medial view, X278; left mandible 
side view, X278; left mandible anterior view, 


By: 
~ 
¥ ¥ 
4/ 
view, X278 
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72) and mm. long. Antennae each 
hemisphere bearing three sensilla, with small 
spinule each. Labrum 1.5 times broad long. 
Mandibles each with one apical and two medial 
teeth. (Material studied: anterior portions 
seven integuments without body hairs from 
Guatemala.) 

Wheeler and Bailey, lack- 
ing prothorax, rather short and delicate the 
meso- and metathorax and basal abdominal seg- 
ments. Acrochaetae single, not stout. 
Microchaetae rather long, sparser than 
(p. 259). Pellets contained insect fragments, 
fungus spores and occasionally pollen grains and 
plant parenchyma (p. 264). fig. 24, photo- 
micrograph portion larval pellet. 


Pseudomyrmex godmani Fore! 

Straight length about 6.2 mm. Apparently 
Body hairs (1) about 0.018 mm. long; (2) 
0.3 mm. long, two ten cluster each 
ventrolateral surface the metathorax and each 
abdominal somite I-VIII; (8) apparently four 
the prothorax and six the mesothorax, 
metathorax and each abdominal somite I-IV 
(hair bases only, complete hairs our speci- 
mens). Antennae each frustum. Mandibles 
shorter and wider. Anterior surface labium 
with isolated sensillum between 
and the opening the sericteries. (Material 
studied: dozen larvae from Frijoles, Panama 


Canal Zone, Wheeler No. 82.) 


Pseudomyrmex gracilis 

Mature Worker Larva: Straight length about 
mm. Similar alliodorae except follows: 
Body plumper. Spiracles the mesothorax, 
metathorax and abdominal somite about equal 
diameter; the others decreasing slightly pos- 
teriorly. Body hairs: (1) about 
long and very stout the base; (2) 
mm. long, one two the longest each 
ventrolateral surface each abdominal somite 
II-VIII; (3) highly variable, four six (but 
sometimes only two), about long, 
usually the metathorax (but sometimes also 
mesothorax prothorax and mesothorax) 
and abdominal somites I-IV. 
the dorsal border feebly impressed. Head hairs 
shorter mm.) and fewer (about 66). 
Antennae each mounted distinct elevation. 
Labrum little more than twice broad 
long. Mandibles each with distinct subapical 
tooth. 

Sexual Larva: Straight length about mm. 
Apparently very similar the worker larva 
except that the body slenderer and the head 
smaller; head hairs longer mm.), 
with the tip sometimes curved; mandibles very 
small (relative the width the head), each 
with apical tooth short and rounded, medial 
border with three short rounded denticles. 


Material studied: numerous larvae from the 
Panama Canal Zone (G. Wheeler No. 266, 
271 and 276) and from Guatemala. 

Donisthorpe (1921) repeated (as Figs. and 
part Figs. and Wheeler and Bailey, 
1920. 

Eidmann, 1936, langen, haken- 
formigen der Larven (Oncochaetae) 
dienen zweifellos zum Befestigen derselben 
den steilen Wanden ihrer 

Safford (1923) used Wheeler and Bailey, Fig. 

Wheeler, 1938, Plate 16, fig. 10, shows 
vestigial gonopods. 

Wheeler and Bailey, gracilis and 
varieties—Oncochaetae occasionally lacking 
the pro- and mesothorax, but usually present 
all the thoracic and four basal abdominal seg- 
ments, replaced simple bristles the three 
succeeding segments. Acrochaetae 
first abdominal, two second fifth segments, 
the more ventral hair smaller. Microchaetae 
acute, (p. pellets from 
colonies inhabiting dead twigs comprised bits 
insects, spores, hyphae and pieces plant tissue; 
those from acacia thorns lacked insect material 
but contained Beltian bodies, spores and few 
pollen grains (p. 262). Larval pellets 
fragments and usually spores and pollen grains 
(p. Fig. 256, larva ventral and 
side views; Fig. 257, head and tropho- 
thylax; Fig’ 267, trophorhinium; PI. 
figs. 28, 28, 31, and 34, photomicrographs 
portions larval pellets. 

Wheeler (19226, Fig. 62; 1923, Fig. 62; 1926, 
Fig. 30; 1928, Fig. 43) used Wheeler and Bailey, 
and used Fig. (originally labelled 
tessmanni) 


Pseudomyrmex gracilis mexicanus Roger 
figs. 18-21; Pl. fig. 

Mature Worker Larva: Straight length about 
mm. Similar alliodorae except follows: 
Posterior end body narrower. 
(1) mm. long; (2) mm. 
long, two four the longest cluster 
each ventrolateral surface each abdominal 
somite II-VII; (3) about 0.31 mm. long, six 
each thoracic and each 
I-IV. Integument with spinules the dorsal 
surface posterior abdominal 
Cranium with the dorsal profile concave and 
slight median projection which continuation 
welt the anterior surface the head. 
Head hairs very numerous (about 117) and 
mm. long, the longer with flexible 
tips. Labrum twice broad long; with 
longer spinules, those the posterior surface 
combs. Mandible with two rounded medial 
teeth. with slight constriction between 
the cardo and stipes; apex with longer spinules. 


if 
| 


re 
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thylax present. Body with the diameter greatest 
abdominal somite II, decreasing gradually 
the posterior end which narrowly rounded. 
Spiracles the mesothorax and metathorax 
about 0.006 mm. diameter; diameter first 
abdominal spiracles about 0.015 mm., others 
decreasing posteriorly. Body hairs (1) 0.006 
0.009 mm. long, few; (2) mm. long 
and fairly uniformly distributed; (3) 
mm. long. Integument with 
spinules the abdomen. Cranium suboctagonal, 
narrowed dorsally. Head hairs minute (about 
0.003 mm. long) and half numerous the 
mature larva. Otherwise similar the mature 
larva. 

Material studied: numerous larvae from Mex- 
ico, Kannowski No. 1087. 

Wheeler and Bailey, 1920;—Pellets contained 
insect fragments, spores and occasional hyphal 
fragments and pollen grains (p. figs. 
11, 17, 22, 27, and 36, photomicrographs 
portions larvel pellets. 


Pseudomyrmex pallidus Smith) 

Straight length about 4.8 
alliodorae except the following 
tively slenderer: only slightly enlarged at abdom- 
inal somite posterior end rounded. Body 
hairs (1) 0.009-0.027 mm. long; (2) 
mm. long, one the longest each ventro- 
lateral surface each abdominal somite III 
VIII and also two each abdominal somite 
VII-IX replacing the single-hooked hairs; (3) 
about 0.23 mm. long, two each thoracic and 
each abdominal somite relatively 
smaller. Head hairs more numerous (about 92). 
Mandibles with more numerous 
short rows spinules. (Material studied: 
numerous larvae from Florida, 
No. 766; from Mexico, Shiner; and from 
the Bahamas). 

(under the name Ps. flavidula) based Wheeler 
and Bailey, 1920. 

Emery (1899, pp. 6-7) gave brief description 
this species under the name Ps. flavidula; see 
under the subfamily above. Plate II, Fig. Sa, 
larva side view; head side view, enlarged. 

Wheeler and Bailey, 1920, under Ps. 
flagelliform, rather delicate, single 
Microchaetae sparse, (p. Larval 
pellets contained insect fragments, fungus spores, 
mycelium, pollen and other plant tissue; those 
were similar but contained 
also bacteria and whole mites (p. 
figs. 15, 20, and 26, photomicrographs 
larval pellets. 


Pseudomyrmex pazosi Santschi 
Straight length about mm. 


alliodorae except as follows: Abd yen slenderer. 


30dy hairs (1) mm. long; (2) 0.036 
0.198 mm. long, one the longest each 
ventrolateral surface abdominal somites III 
and IV, conspicuous but slightly shorter 
abdominal somites (3) about 0.18 mm. 
long, two each thoracic somite and abdom- 
inal somites I-IV. Cranium 
tangular. Mandible with base 
Maxillary palp sclerotized slight elevation with 
five sensillae. Labium with more rows spinules. 
Hypopharynx with (Material 
studied: six larvae from Cuba, collected 
Wilson.) 


Pseudomyrmex rufomedius Smith 

Wheeler and Bailey, five 
six the side each abdominal segment, 
few smaller homostichous hairs also 
thoracic (p. 259). all the 
pellets contain numerous bits insect material, 
some chunks. Spores and pollen are also pre- 
sent, being some cases very (p. 263). 
Pl. fig. photomicrograph portion 
larval pellet. 


sericeus Mayr 

Straight length about 4.5 mm. Similar 
alliodorae except the following details: Body 
relatively slenderer. Body hairs: (1) 0.009 
0.024 mm. long; (2) 0.024-0.25 mm. long, one 
the longest each ventrolateral surface 
each abdominal somite (3) 
alliodorae. Mandible with larger patch 
more with the 
cardo swollen ventrolaterally. (Material studied: 
numerous larvae from the Panama Canal Zone, 
Wheeler No. 283.) 

Wheeler 
slender, the thoracic and first third abdom- 
inal segments. Acrochaetae stout, single, the 
first sixth abdominal segments. Microchaetae 
extremely short and sparse that the integu- 
ment appears very smooth. 
and inconspicuous” (p. 260). 
Larval pellets contain numerous large insect 
fragments, fungus spores, bits hyphae and 
medullary tissue (p. Pl. figs. and 40, 
photomicrographs portions larval pellets. 
This material was referred 


Emery 

Wheeler and Bailey, 1920, 
single pellet obtained from larva this Acacia- 
inhabiting species defies analysis. consists 
soft, apparently coagulated substance, possibly 
vegetable origin, but cellular elements can 
detected 

triplarinus (Weddell) 
Text fig. I-K 


Mature Worker Larva: Straight length about 
5.2mm. alliodorae except follows: 


4 
3) 
4 
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Diameter spiracles the mesothorax, meta- 
thorax and abdominal somite subequal; diam- 
eter others third less and subequal. Body 
hairs (1) 0.009-0.012 mm. long; (2) 
mm. long, one the longest each ventro- 
lateral surface each abdominal somite 
(3) about 0.25 mm. long, six each thoracic 
somite, four each abdominal somite 
Whole integument with minute spinules short 
elliptical. Head hairs 0.024-0.054 mm. long. 
Mandible quadrangular anterior view, medial 
surface with broad thin blade bearing numerous 
rather long denticles its anterior surface. 

largest the anterior end and tapering 
narrow posterior end. Otherwise 
mature larva. 

Panama Canal Zone, Wheeler No. 267. 

Wheeler (1938, pp. 141-142) reported 
(under the name Ps. arboris-sanctae 
var. loewensohni) the presence vestigial gono- 
pods the seventh and eighth abdominal 
somites. 


Pseudomyrmex sp. 


Straight length about mm. 
alliodorae except the details: Body 
hairs (1) mm. long; (2) mm. 
long, one four the longest each ventro- 
lateral surface each abdominal somite 
(3) about 0.24 mm. long, four each thoracic 
somite and each abdominal somite 
Head rather small. Cranium 
(about longer mm.) and slightly 
curved. Antennae each distinct 
rum about twice broad long. (Material 
studied: numerous larvae from Costa Rica, 
Wheeler No. 18.) 


Pseudomyrmex sp. 


Straight length about mm. Similar 
alliodorae except follows: 
slenderer. Body hairs (1) mm. long; 
(2) 0.018-0.15 mm. long, one the longest 
each ventrolateral surface each abdominal 
somite (3) about 0.15 mm. long, four 
each thoracic somite and abdominal somites 
I-IV (sometimes none the Integu- 
ment dorsal surface posterior somites with 
few short transverse rows spinules. Labrum 
1.7 times broad long; sometimes two hairs 
anterior surface. (Material studied: two 
dozen larvae from Texas, Creighton No. 


Pseudomyrmex sp. 


Straight length about mm. 
alliodorae except follows: Body hairs (1) 
0.009-0.012 mm. long, simple with few 


denticles the tip; (2) 0.024-0.25 mm. long 
2-12 across the ventral surface abdominal 
somites (3) about 0.2 mm. long, four 
row across the dorsal surface each thoracic 
somite and abdominal somites I-VI. Head 
rather small; cranium transversely subelliptical 
anterior view. Head hairs less numerous 
(about 60) and mm. long. Each 
antenna distinct knob. Labrum 1.7 times 
broad long; with two hairs the anterior 
surface. Mandible with the medial tooth sub- 
equal the apical tooth; edge blade erose. 
(Material studied: numerous larvae from Costa 
Rica, Wheeler No. 279.) 


Pseudomyrmex sp. 
Text fig. A-F and 

Probably similar alliodorae except follows: 
Body hairs (1) apparently lacking; (2) 
mm. long, about the longest across 
ventral surface abdominal somites 
straight kinked slightly curved, usually with 
swollen tip bearing few denticles; (3) about 
0.25 mm. long, four six 
somite and each abdominal somite I-VI. 
Cranium quadrangular anterior view, with all 
corners rounded. Head hairs mm. 
long, with multified tip. Labrum about twice 
broad long, with four hairs the anterior 
surface. Mandible evenly curved from apex 
base noticeable basal swelling); with 
definite subapical tooth. (Material studied: two 
flattened integuments from Panama, 
Wheeler No. 285.) 

Pseudomyrmex spp. 

Wheeler and Bailey, 1920, pp. 265-266: 
Larval pellets from Patulul, Guatemala, con- 
tained insect fragments, spores, hyphae, pollen- 
grains and miscellaneous plant tissue (p. 
Pl. fig. 35, photomicrograph portion 
pellet. 

From Antigua, Guatemala. Larval pellets 
similar above (p. 

From Escuintla, Guatemala. One pellet con- 
tained few spores, the other fragments 
chitin (p. 265). 

From Cartago, Costa contained 
arthropod fragments, spores, bits mycelium 
and pollen (p. 266). 


Genus Tetraponera Smith 


Body straight, slender and head 
applied ventral surface near the anterior end. 
Near the mouth parts swelling each ventro- 
lateral surface each thoracic somite and 
abdominal somite well devel- 
oped. Segmentation distinct. spinules seen 
the integument. Body hairs numerous and 
rather uniformly distributed (but none and 
adjacent the trophothylax). three types: 
(1) simple, minute short, most numerous; 


4 
4 
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(2) simple, moderately long, the dorsal 
and lateral surfaces most somites; (3) with 
sinuous shaft and one apical hook, abdominal 
somites Cranium subrectangular. Anten- 
nae minute. Head hair numerous, short and 
simple. Labrum small, with the ventral corners 
rounded and the ventral border entire; anterior 
surface with 2-4 hairs, about sensilla and 
few arcuate rows spinules; ventral border with 
few spinules; posterior surface spinulose and 
with four sensilla. Mandible rather small; with 
one lateral, one apical and one blunt medial 
tooth. prominent, swollen ventrolater- 
ally; the apex directed medially, conical and with 
few minute spinules; palp slender peg with 
one apical, two lateral and sensilla; 
galea represented two sensilla. Labium short 
and rounded; spinules seen; palp cluster 
five sensilla. 

Emery pp. gave brief description 
this genus. (See under the subfamily above). 

Escherich (1906 and 1917) 
this genus. (See above under the genus Pseudo- 
myrex.) 1927, quoted Escherich’s 
views feeding. 

Forel, 1922, pp. 135-136 (=1928, vol. pp. 
515-516) gives summary Wheeler’s work 
the trophothylax, trophorhinium and feeding 

Wheeler (1920, pp. 47-48), translates small 
portion Emery’s 1899 description, gives 
brief review his own 1918 paper and short 
preview Wheeler and Bailey, 1920. 

Wheeler, 1922a, hypocephalic, 
with papillary exudatoria the three thoracic 
and first abdominal segments. 
with long straight hairs, hooked their tips.”’ 


Tetraponera aitkeni 
Pl. figs. 1-16 

Mature Worker length about 
3.2 mm. Long, slender and 
ventral view only the prothorax and abdominal 
view, widest abdominal somite tapering 
slightly both ends; posterior end narrowly 
rounded; anterior end broadly 
formed from the dorsum the prothorax; head 
applied the ventral surface near the anterior 
end; near the mouth parts swelling each 
ventrolateral surface each thoracic somite and 
abdominal somite present. 
Anus subterminal. Segmentation 
racles small; mesothoracic 1.5 times the meta- 
thoracic and first abdominal in diameter: the 
others decreasing slightly. 
seen the integument. Body hairs numerous 
and uniformly distributed, but none 
trophothylax and areas adjacent it. three 
(1) most numerous, simple, minute 
short mm.), without alveolus and 
articular membrane; (2) simple, moderately long 


(about 0.075 mm.), six row around each 
abdominal somite VII-IX (except the ven- 
tral surface); (3) sinuous, with single hook, 
moderately long mm.), six row 
around each thoracic somite and each abdominal 
somite I-VI (but not the ventral surface). 
Cranium subrectangular anterior view, with 
the dorsal corners rounded. hairs numer- 
ous (about 102), simple, short 
rather uniformly distributed. Antennae minute, 
each small rounded elevation with three sensilla, 
each which bears short spinule. Labrum 
small, short (breadth about 1.6 times length), 
sublunate; anterior surface with three sensilla and 
one two short hairs each half; ventral 
border with three sensilla each half; anterior 
and ventral surfaces with very few short arcuate 
rows minute spinules; posterior surface with 
two sensilla each half; posterior surface with 
few rows spinules, which are subtransverse 
dorsally but sublongitudinal near the ventral 
border. Mandible rather smali, somewhat curved 
posteriorly but slightly medially; apex 
forming small blunt small subapical 
lateral tooth the posterior surface; median 
blade (variable length), terminating 
rounded ventral projection, with without 
erose border near the apex. Maxilla 
ventrolaterally, with the conoidal apex directed 
medially and bearing few 
(isolated short rows); palp slender peg 
with one apical, two lateral and two basal sen- 
silla; galea represented two sensilla. Labium 
short and wide; palp represented cluster 
five sensilla; opening sericteries short trans- 
verse slit the ventral surface. Hypopharynx 
with numerous transverse rows spinules, the 
rows close together that the spinules overlap. 


EXPLANATION PLATE III 


Tetraponera (Forel), 1-16.—1, head 
anterior view, X96; egg, X28; first-instar larva 
side view, X28; phantom side view anterior end 
first-instar larva show trophothylax, X28; left 
antenna first-instar larva, lateral view, X1415; 
right mandible first-instar larva, anterior view, X250; 
head first-instar larva, anterior view, second- 
instar (?) larva side view, X28; phantom side view 
anterior end second-instar (?) larva, showing food 
trophothylax, X28; 10, mature larva ventral view, 
X28; 11, left mandible in posterior view, X250; 12, left 
mandible anterior view, X250; 13, labrum (left half 
drawing shows anterior view, right half posterior view), 
X353; 14-16, three types body hairs, X278. 

Tetraponera allaborans Walker, head 
anterior view, X83; 18, left maxillary palp lateral 
view, X1000; 19, short body hair, X648; and 21, single- 
hooked body hairs, without and with denticles, X648. 

Tetraponera sp. No. 1217, 22-26.—22, 
mandible with saw-toothed edge, anterior view, X250; 
23, left mandible with rounded teeth, anterior view, 
X250; 24, phantom side view anterior end larva 
with full trophothylax, X28; 25, phantom side view 
anterior end larva with empty trophothylax, X28; 
26, larva in side view, X28. 
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First-Instar Larva: Straight length about 0.9 
mm. (Egg 1.13 mm. long and 0.225 mm. wide). 
Straight, largest the anterior end, tapering 
gradually the posterior end which narrowly 
rounded; head anteroventral; trophothylax pres- 
ent. Head relatively very large; cranium sub- 
ovoidal, genae slightly bulging. Head hairs less 
numerous (about 70) and shorter (about 0.009 
mm. long). Labrum twice broad long and 
with straighter ventral border. Mandible 
relatively shorter and with three sharp denticles, 
two apical and one lateral. Otherwise similar 
the mature larva. 

Second-Instar Larva: Straight length about 
1.3 mm. Head more ventral; food present 
some trophothylaces. Otherwise similar the 
first instar larva. 

Material studied: Numerous larvae from Cey- 
lon, courtesy Dr. Brown. 


Tetraponera allaborans Walker 
Pl. figs. 17-21 

Similar except the following 
details: Apparently somewhat slipper-shaped 
ventral view, widest abdominal somite VI. 
Leg, wing and one pair gonopod vestiges 
present. Body hairs (1) little longer (0.08 
0.052 mm.); (2) 0.15-0.2 mm. long, two four 
each somite except abdominal somites and 
(3) 0.096-0.15 mm. long, two four the 
mesothorax, metathorax and each abdominal 
somite I-VII, with numerous minute denticles 
the distal the shaft some hairs. Head 
hairs more numerous 
twice broad long, with patch spinules 
lateral surface. (Material studied: several dam- 
aged integuments from Los Philippine 
Islands. 

rounded behind. Anterior maxillary sense-organs 
into slender, anteriorly directed points. 
Oncochaetae straight, without sigmoidal flexure, 
four rows, pair each row, each segment 
from the prothoracic the sixth abdominal. 
hairs, but without hooks, occur the sev- 
enth the ninth abdominal segments. Acrochae- 
tae short and sparse, much 
longer the head and somewhat longer the 
prothorax than the more posterior 
(p. all the pellets this 
species consist fragments small insects, among 
which pieces chitin, detached mandibles, and 
pieces and hairs can 
Pollen, fungus spores and pieces mycelium 
occur very few instances” (p. Fig. 
(p. 257) head larva anterior PI. fig. 
29, photomicrograph portion larval pellet. 


Tetraponera clypeata Emery 


Emery, 1899, described briefly (pp. 6-7) this 
larva, see above under the subfamily. 


Tetraponera natalensis Smith 


Emery, 1899, described briefly (pp. 6-7) this 
larva, see above under the subfamily. Plate 
Fig. larva side view, three views 
portions the head and antenna. The 
figure the larva side view (7a) was used 
Berlese, 1925, Vol. II, Fig. 825A S46; 
Escherich all use the old generic name Sima. 


Tetraponera rufonigra (Jerdon) 

with ends rounded, mm. length. 
There fine medial longitudinal black line 
above extending over few segments the 
body the middle. The integument trans- 
parent and through visible black ring 
encircling the central portion the body. The 
head bent downwards and rests the ventral 
side, forming emargination the convexity 
the This description under 
the old generic name Sima. 


Tetraponera sp. 
figs. 22-26 

Similar except follows: Straight 
length about 3.7 mm. Not quite 
Mesothoracic and first abdominal spiracles the 
largest. Body hairs (1) minute 
mm. long); (2) mm. long, some 
every somite; two prothorax, six meso- 
and metathorax, six eight the first abdomina 
somite and six seven the second abdomina 
somite. Head hairs not quite 
(about larger (but still small). 
Mandible quadrangular anterior view; proxima 
half only slightly swollen, distal half straight, 
with only the teeth the apical portion turned 
medially; apical tooth more prominent; media 
edge serrate all teeth blunt and rounded; 
anterior surface with prominent 
lary palp represented low flat cluster five 
sensilla. Labium small, with few arcuate rows 
minute spinules the anterior surface; 
isolated sensillum between each palp 
opening the sericteries. (Material studied: 
numerous larvae from Port Sudan, Red Sea, 


Tetraponera sp. 


Mature Worker Larva: Straight length about 
1.3 mm. Similar except follows: 
Body hairs (1) mm. long; (2) 0.009 
0.31 mm. long, two four 
and each abdominal somite I-VI, ten somite 
VII, six somite VIII. Integument with 
minute spinules transverse rows the ven- 
tral surface the thorax and abdominal somite 
Cranium subcircular anterior view. Head 
hairs nearly twice numerous (about 180) and 
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1956] Wheeler and Wheeler: 
shorter mm.). Anterior surface 
mandibles with few denticles. Maxillary palp 
tall cone with one apical, one subapical and 
three lateral sensilla. Anterior surface labium 
with few transverse rows minute spinules. 

Larva: Straight length about 4.6 
mm. Similar worker larva except follows: 
Body slenderer; whole body often evenly curved 
ventrally; with short transverse slit the 
midventral surface abdominal somite IX. 
hairs (1) worker larva; [(2) and (3) 
face abdominal somites I-III and all sur- 
faces remainder abdomen with short trans- 
verse rows minute spinules. Head relatively 
smaller. 

Male (?) Larva: Straight length about 4.4 
mm. Similar worker larva except follows: 
Two pairs gonopod vestiges present. Body 
hairs (2) ten abdominal somites eight 
abdominal somites VII and VIII; four LX. 
Whole integument sparsely spinulose, the spinules 
minute and short transverse rows. Cranium 
subrectangular and slightly longer than wide. 

Material studied: numerous larvae from Siabe 
River, Kenya, February 1948, Weber 
No. 2053. 


Genus Viticicola Wheeler 


long, slender and subcylindrical; head 
applied the ventral near the anterior 
end; near the mouth parts swelling each 
ventrolateral surface each thoracic somite and 
abdominal somite Trophothylax well devel- 
oped. Segmentation distinct. 
lining trophothylax and dorsal surface 
numerous and uniformly distributed (except none 
and adjacent the trophothylax). three 
types: (1) simple, minute short, the most 
numerous type; (2) simple, short moderately 
long, 6-12 each somite; (3) with sinuous 
shaft and one apical hook, each thoracic 
somite and each abdominal somite I-VII. 
Cranium subhexagonal. Antennae small. Head 
hairs only moderately abundant, simple, short 
and not uniformly distributed. Labrum small, 
ventral border entire; anterior surface with two 
hairs and about ten sensilla, but apparently 
without spinules; ventral border with few 
spinules and about six sensilla; posterior surface 
spinulose and with about ten sensilla. 
rather small; with one lateral and one apical 
tooth; the subapical medial border erose; few 
minute spinules the anterior surface. Maxilla 
small; apex directed medially, paraboloidal; with 
long slender spinules short transverse rows; 
palp slightly raised cluster 
Labium short; each palp slightly raised cluster 
five sensilla. 

Wheeler, 1922a, hypocephalic 
Pachysima and Tetraponera and like that 
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the latter genus the development the 
exudatoria and dorsal hairs.”’ 


Viticicola tessmanni (Stitz) 
Text fig. L-R 

Worker (?) Larva: Long, slender, 
head ventral, near the anterior near 
the mouth parts swelling each ventro- 
lateral surface each thoracic somite and the 
first abdominal somite. Trophothylax present; 
the first abdominal somite forms the sides the 
pocket; the second abdominal somite extends 
anteriorly the ventral surface the flap 
the pocket. Anus subterminal. Segmentation 
distinct. spiracles the largest, the 
others slightly smaller and uniform diameter. 
Body hairs rather numerous and fairly uniformly 
distributed. three types: (1) minute 
short mm.), simple, the most numer- 
ous type (few the tenth abdominal somite), 
without alveolus and articular membrane; (2) 
simple, short moderately long 
mm.), six twelve each somite; (3) mod- 
erately long mm.), sinuous, with 
single hook, two three each dorsolateral 
surface each thoracic somite and each 
abdominal somite Integument 
terior somites with minute spinules 
transverse rows, the spinules becoming shorter 
and the rows fewer anteriorly. 
hexagonal anterior view, widest above the 
level the antennae. Head hairs only moder- 
ately abundant (about 38), simple, short (0.018 
0.059 mm.), not uniformly distributed and lacking 
wide inverted Antennae small, each 
low convexity bearing three sensilla, each 
which bears minute spinule. Labrum rather 
small; twice wide long; each half anterior 
surface with one short hair and four five 
sensilla; each half ventral border with three 
sensilla and lateral patch spinules short 
subtransverse rows; each half posterior surface 
with loose cluster five sensilla; posterior 
surface spinulose, the spinules rows, the rows 
subtransverse dorsally, sublongitudinal ventrally, 
but with small midventral naked area. Man- 
dible small and rather stout; apical tooth short, 
rather blunt and curved medially; subapical 
tooth lateral, slenderer; subapical 
medial border erose; anterior surface with few 
spinules, some isolated and others short rows. 
Maxilla rather small; apex paraboloidal, with 
rather numerous long very slender spinules 
transverse rows; palp represented slightly 
raised cluster five sensilla; galea represented 
two sensilla slight elevation. Labium 
short; each palp represented slightly raised 
cluster five sensilla; isolated sensillum 
between each palp and the opening the serict- 
eries; the latter short transverse slit. Hypo- 
pharynx densely spinulose, the spinules slender 
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and numerous subtransverse rows, the rows 
close together that the spinules overlap. 
Sexual Larva: Similar worker larva, 
except follows: Body plump, suboval, widest 
abdominal somite tapering gradually 
the anterior end and more rapidly the 
posterior end, which narrowly rounded. 
Spiracles all small, the mesothoracic and_ first 
abdominal the largest and subequal, the others 
slightly smaller and subequal. Body hairs sparse, 
mostly minute. three types: (1) shorter 
mm.); (2) longer mm.); 
(3) 0.162-0.198 mm. Head hairs simple, sparse 
(about 28), mostly minute mm.). 


Mandibles with the teeth and denticles less 
clearly defined. 
Material studied: dozen tattered integu- 


ments from the Congo. 


Wheeler, 1918, adult larva 
differs little from the long, 


and hypocephalic, with the head 
the ventral side instead being 
has pair swollen appendages, belonging 
the prothoracic segment and applied 
sides the head, and large protuberance, 
evidently representing pair fused appendages, 
the ventral side the first abdominal seg- 
ment. The dorsal surface furnished with long, 
hook-shaped hairs, means which the larva 
evidently suspended from the walls the 
view. This figure was used Carpenter, 1928 
24, 112. 

Wheeler, 1922a, adult 
the larva Tetraponera 
natalensis figured Emery, but longer and 
more slender and two the postcephalic seg- 
ments bear appendages, the significance which 
more fully explained remarks Pachy- 
sima. The prothoracic segment bears rounded 
appendage each side and applied the side 
the head, which, the larvae, 
over arched the protuberant, cowl-like 
prothoracic segment. The first abdominal seg- 
ment bears ventrally two large and very pro- 
tuberant appendages which are fused with each 
other the middle line. The anterior segments 
the body have their dorsal surfaces clusters 
long hooked hairs, natalensis, and the 
more posterior segments have simple stiff hairs 
very unequal length their ventral surfaces. 


There are also numerous short, 
scattered over the whole body. The young 


larvae are essentially like the oldest form and 
pilosity The mandibles are well chitinized and 
minutely bidentate the tip 
and the head bears minute rudiments antennae 
find also that the larvae 
Tetraponerae, 


its dorsal surface. 
certain 


alloborans (Walker), have similar 
very 


Wheeler 
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slender, with very prominent trophothylax and 
large rounded exudatoria each side it. 
Oncochaetae straight, four number, two 
pairs each segment from the prothoracic 
the sixth eighth abdominal. Acrochaetae very 
long but unequal, numerous, the side each 
abdominal segment. Microchaetae short, un- 
stances the pellets these larvae resemble the 
yolk ants’ eggs and the fat-body the larvae 
themselves, suggesting that some the brood 
had been used food for the more vigorous 
progeny. one pellet pieces the skin 
Viticicola larva could 
There are also spores and bits hyphae many 
cases and particles that seem pith and 
callous tissue The absence from the 
pellets any clearly recognizable insect material 
obtained outside the myrmecodomatia may 
very (p. 261). Fig. 257, 
anterior view. Fig. (p. 268) shows 
sagittal section through the anterior end 
larva, but Wheeler subsequently 
several times with the 
gracilis (19226 Fig. 62D, 401; 1923 Fig. 
62D, 170; 1926 Fig. 239; 1928 
Fig. 43D, Pl. XXVII, facing 
1946, used the sagittal section his fig. 25B 


Genus Pachysima Emery 


This genus, with only species, cannot 
satisfactorily defined. The characters which the 
mature larvae have common (the trophothylax 
and the long slender body) are also present all 
other Pseudomyrmecinae. The long slender shape 
found the larvae many other genera 
inhabiting plant cavities and is, therefore, too 
general character significant. The 
trophothylax, however, distinctive 


characters Pachysima latifrons and Pachysima 
aethiops might well separate genera. How- 


ever, the youngest larvae both species have 
peculiar exudatoria (see Wheeler, 1922a, below). 

Forel (1922, Vol. pp. 
referred briefly Wheeler’s description the 
exudatoria and his discussions trophallaxis 
Pachysima. 

hooked dorsal hairs; the exudatoria the three 
thoracic segments and first abdominal segment 
the youngest stage (trophidium) long and 


Pachysima aethiops Smith) 
Text fig. A-E; and 
apparently head ventral, near the 
anterior end; near the mouth parts swelling 
each ventrolateral surface each thoracic 
somite and abdominal somite ventral surface 


392 
Nie 
te 
fie: 
oy 
ip 


1956] Wheeler and Wheeler: Ant Larvae Pseudomyrmecinae 393 


abdominal somite projecting anteriorly; the 
prothorax forming the anterior end and narrowly 
rounded; the posterior end tapering from about 
the eighth abdominal somite the tenth, the 
latter forming the narrowly 
end. Anus subterminal. Gonopod vestiges pres- 


Pachysima aethiops (F. Smith), A-E,—A, head 
anterior view, X39; body hair, X278; left man- 
dible anterior view, left mandible medial 
view, X72; labrum posterior view, 

Pachysima latifrons Emery, Fics. head 
anterior view, left mandible anterior view, 
X143; left mandible medial view, X72; three 


mentation distinct. Spiracles small, the meso- 
thoracic the largest, the others slightly smaller 
and subequal. Body hairs sparse and apparently 
all one type: simple, minute 
mm. long), with alveolus and articular membrane. 
Cranium suboctagonal anterior view; nearly 
twice broad long, widest just below the 


Fic. 


types of body hairs, X278. 

Viticicola tessmanni (Stitz), L-R—L, head 
anterior view, X82; mandible sexual (?) larva, 
anterior view, X278; phantom view anterior end 
larva with empty trophothylax, X22; mandible 
worker (?) larva, anterior view, X278; three 
types body hairs, X278. 
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antennal level. Head hairs only moderately 
abundant (about 50) and concentrated small 
clusters not uniformly distributed), simple, 
slightly curved, very slender, minute (0.006 
0.036 mm. long). Antennae rather small, slightly 
elevated, each with three sensilla, each bearing 
minute spinule. Labrum quadrangular (breadth 
1.25 times length); with median ventral pro- 
jection; lateral borders sinuate; each half 
anterior surface with six sensilla; each half 
ventral border with three four sensilla; each 
half posterior surface with about five sensilla; 
all surfaces spinulose, the spinules shorter and 
shorter subtransverse rows the anterior 
and lateral surfaces and the ventral 
posterior surface with longer spinules longer 
and more numerous rows, the transverse 
dorsally, longitudinal ventrolaterally. Mandible 
straight, subtriangular anterior view; apex 
forming short straight tooth; subapical tooth 
and several denticles the medial surface; 


Fic. aethiops (F. Smith), first 
larval stage, ventral view; first larval stage, 
side view. (Wheeler, 1918, Fig. 305.) 


anterior surface with spinules, the 
spinules isolated short subtransverse rows. 
Maxilla large; with large projection directed 
downward and backward; apex small, rounded, 
directed medially, with numerous short encircling 
rows spinules, the spinules longer 
posterior surface; palp low knob (bearing four 
sensilla) mounted slight elevation (bearing 
one sensillum); galea represented two sensilla 
slight elevation. Labium projecting, sub- 
rectangular; with short arcuate subtransverse 
rows spinules the anterior surface; palp 
represented three four sensilla slight 
elevation; minute hair between each palp and 
the opening the sericteries; the latter short 
transverse the anterior surface. 
pharynx with numerous subtransverse rows 


many fine spinules. (Material studied: dozen 
tattered integuments from the Congo.) 

Emery, 1912, pp. sont des 
exemplaires arrivés maximum nutrition 
appendice plat, sous segment pronotal, 
distant que c’est des pattes antérieures. 
Cette larve est beaucoup moins hypocéphale 
que celle natalensis, 
que j’ai décrite figurée dans mon mémoire 
1899; larve aethiops, moins les individus 
que sous les yeux, fort peu poils des 
view and anterior end larva enlarged. 
(1918, discussed Emery’s conclusions 
(see below). 

Wheeler, meaning the thoracic 
and abdominal appendages becomes clear when 
examine the larvae Pachysima aethiops 
and Four distinct stages, probably 
separated moults, ecdyses, may 
ognized aethiops. The first stage larva, just 
appears ventral and lateral view. The body 
curved, convex dorsally and concave ventrally, 
and terminates behind cylindrical projection, 
with the anus shifted the ventral surface near 
its base. The creature strongly hypocephalic 
... The head surrounded cluster 
prominent, tubercle-like appendages. 
prothorax, which large and forms great 
hood over the head, there are three pairs these 
appendages, anterior truncate pair, median 
pointed pair and large posterior pair, swollen 
and rounded and embracing the sides the head. 
lessmanni larva. The mesothoracic segment has 
pair smaller appendages nearer the mid- 
ventral line. Between very 
peculiar organ with swollen, pear-shaped base 
prolonged into apparently erectile, 
tentacle-like process which extends front 
the head and terminates small ampulla. 
The first abdominal segment bears 
large swollen appendages lying the base 
the mesothoracic pair and united with large 
and very prominent mid-ventral tubercle. This 
tubercle and its lateral appendages are represented 
the larva but the others, with the 
exception the third prothoracic pair, are 
absent. Sections and stained, cleared prepara- 
tions the whole larva show that the various 
tubercles contain portions the fatbody, 
least the bases their cavities, and next 
the hypodermis dense, 
evidently coagulated liquid produced the 
underlying adipocytes, trophocytes. same 
also fills the unpaired tentacle, except its 
pear-shaped base, which contains cells. 
Around the bases the tubercles are muscles 
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arranged that their contraction must increase 
the pressure the fat and granular liquid and 
all probability cause the latter exude 
through the hypodermis and delicate chitinous 
cuticle onto the surface. The whole arrange- 
ment the tubercles, fact, constitutes 
shall call them, adapted secrete substances 
that can licked the ants when they are 
feeding and caring for the larvae. this stage 
the mandibles are small, soft, blunt and un- 
chitinized that the larva must fed with 
regurgitated liquid food. The labium has 
peculiar pair fleshy appendages, shown just 
beneath the mandibles 74. The body 
naked, except for few sparse, pointed bristles 
the dorsal surface and the median pair 
prothoracic appendages. nothing like this 
larval stage known among ants indeed 
among the Hymenoptera, propose call 
the ‘trophidium.’ 

“The second stage larva shown Fig. 
The various exudatoria are smaller proportion 
the remainder the body but are still much 
like those the trophidium The body more 
elliptical, the mandibles are more pointed and 
distinctly but even this stage they are 
unchitinized and therefore nonfunctional. The 
coarse hairs are visible the dorsal surface but 
more uniform investment small hairs has 
made its appearance. are blunt even 
clavate, especially the prothoracic segment. 
this and the trophidium stage unable 
find any salivary glands cleared prepara- 
tions though rudiments may, perhaps, present. 

“The third stage larva (Fig. SB) larger and 
very regularly The exudatoria can 
all recognized, except the unpaired tentacle. 
is, however, present some the younger 
individuals but greatly reduced and vestigial 
condition and the bottom the depression 
which now appears definite pocket just back 
the mouth and under the midventral swelling 
the first abdominal segment. many larvae 
found this pocket small, rounded, dark- 
colored pellet, which puzzled 
sections, however, was once seen consist 
the triturated and compacted bodies and 
parts small insects. is, fact, food- 
pellet placed the worker ants the pocket 
just behind the larva’s mouth. this stage, 
therefore, the larva fed solid food and the 
strongly chitinized, acute and bidentate mandibles 
corroborate this statement. salivary 
glands may also detected, indicating that the 
extraintestinal digestion. The longer hairs 
the dorsal integument have almost completely 
disappeared. The first pair appendages 

apparently the first place the exudatoria 
were named. 


the prothorax has disappeared and the second 
pair obsolescent. 

“In the fourth, adult stage (Fig. the 
larva more elongate and cylindrical and much 
more hypocephalic, the prothorax forming 
great protuberance front the head. The 
exudatoria are still recognizable, with the excep- 
tion the first and second prothoracic pairs, 
have disappeared entirely. 
found the postcephalic pocket several the 
larvae this stage but not represented the 
figure. The coarse hairs have disappeared from 
the integument, which now uniformly covered 
with very short, delicate hairs, and the structure 
the posterior end the body very different 
from that the preceding stages 


Text Fic. Pachysima aethiops (F. Smith), second 
larval stage, in ventral view; B, third larval stage, in 
ventral view; mature worker larva, ventral view. 
(Wheeler, 1918, Fig. 307 


“We owe the only account the aethiops 
larva the literature Emery (1912). 
describes what corresponds fourth stage 
larva very briefly and figures its anterior end 
with some the exudatoria, but erroneously 
interprets the large prothoracic pair ‘ébauches 
pattes,’ rudiments the anterior pair 
imaginal (pp. 805-308). This description 
was repeated essentially the same form 
Wheeler, 1922a, pp. the figures were 
repeated Fig. 26, 115 and Fig. 27, 117, 
but the letters designating the third and fourth 
stage larvae were (1944, 
440) discussed briefly Wheeler’s descriptions 
and conclusion. are reproducing Wheeler’s 
Figs. (p. 305) and (p. 307) Text figs. 
and 

are greatly developed the very young larvae 
(trophidia) but decrease rapidly 
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the later stages when the salivary glands develop 
and apparently usurp their secretory 

Wheeler and Bailey, large larvae 
acrochaetae. Microchaetae short, unequal 
length. Head rather subrectangular, mandibles 
broader than the other three genera and the 
sense-organs the maxillae appearing distinct 
though low tubercles. Labrum trapezoidal, its 
anterior border truncate, 258). 
pieces Coccids the crumpled-up bodies 
entire young Coccids. Fungus spores and pieces 
mycelium are often abundant are also 
pieces plant-tissue, evidently gnawed from the 
walls the cavities (myrmecodomatia) inhabited 
the ants. few the pellets the junior 
author also found small Nematodes resembling 
the species of Pelodera described by Janet as 


Text latifrons Emery, first larval 
stage, ventral view; first larval stage side view, 
Wheeler, 1918, Fig. 9, p 309 


living both parasites the pharyngeal glands 
certain European ants and free organisms 
the detritus the (pp. Fig. 
1B, head anterior view. figs. 10, 13, 
larval pellets. 


Pachysima latifrons Emery 


Estimated length: 7.75 probably 
head ventral, near the anterior 
end; with ventrolateral swelling each side 
each thoracic somite and abdominal somite 
the last with terminal digitform projection; 
the ventral surface abdominal 
extends anteriorly between the 
abdominal somite present. One 
pair gonopod vestiges present. 
moderately numerous and uniformly distributed 
except the ventral surface the thorax and 
abdominal somite three simple, 
alveolus the most 


numerous type; (2) simple, moderately long 
(about 0.153 mm.), few most somites; (3) 
with sinuous shaft and single apical hook, mod- 
erately long (0.156-0.25 mm.), four trans- 
verse row across the dorsal surface the meta- 
thorax and six each abdominal somite 
Integument the dorsal surface 
the posterior somites spinulose, 
minute and short transverse rows. Cranium 
short and broad (breadth 1.6 times length), 
occipital border rounded; narrowed ventrally. 
Head hairs short mm.), moderately 
numerous (about 65), mostly below the level 
the antennae. Antennae rather small, each 
low drumlin bearing three sensilla, each 
which bears minute spinule. Labrum small, 
narrowed ventrally, trilobed; each half anterior 
surface with three four sensilla and minute 
hair; ventral border spinulose, each half with 
three four sensilla; each half posterior surface 
with five six sensilla; posterior surface densely 
spinulose, the spinules long and subtransverse 
rows. Mandible small, slightly curved both medi- 
ally and posteriorly; apex short blunt tooth with 
one rounded tooth laterally and few rounded 
denticles medially; anterior surface with mod- 
erately numerous isolated spinules 
rows giving imbricated appearance. 
with the apex conical, directed medially and 
spinules; palp knob bearing five sensilla; galea 
slight elevation with two sensilla. 
short and broad; palp slight elevation bearing 
sensilla; minute hair between each palp and 
the opening the sericteries; the latter short 
transverse densely spinulose, 
the spinules abundant and 
subtransverse rows. (Material studied: five dam- 
aged integuments from the Congo. 

latifrons are quite extraordinary those 
aethiops and also pass through four stages. The 
trophidium, first stage, shown Fig. 
very hypocephalic, the prothoracic segment being 
greatly enlarged and projecting Both 
preparations stained and sections show 
that the portion the fat-body this segment 
sometimes heavily charged with urate crystals, 
kidney till the Malpighian vessels are sufficiently 
developed first and second pairs 
prothoracic appendages the aethiops larva 
are absent, but the third pair very large and 
embraces the sides the head. The meso- and 
metathoracic segments each bear 
slender pointed appendages, the first abdominal 
segment huge leg-like pair, which are swollen 
and fusiform the base and run out into long 
slender process which forms obtuse angle 
with the basal portion. 
between these appendages protuberant and 
its cuticular covering, like that the four pairs 
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appendages minutely prickly, unlike the 
smooth cuticle the remainder the body. 
Sections show that both the appendages and the 
sternal swelling are exudate organs, though the 
prothoracic and abdominal pairs are much more 
important than the others. 
appendages are filled with blood and very little 
fat tissue, but their hypodermis much thickened 
and consists crowded cells arranged peculiar 
clusters The fusiform base filled with large, 
clear trophocytes, fat-cells, some which 
the middle the swelling may contain urate 
crystals, like those the prothoracic storage 
kidney, but the slender, tubular distal portion 
contains granular liquid, which can only 
regarded exudate derived from the tropho- 
cytes the basal enlargement. This exudate 
evidently filtered through the thin cuticula 
covering the appendage pressure, for there 
rather elaborate system muscles, the 
aethiops larva, surrounding the bases the 
appendages and capable subjecting their con- 
tents pressure. The head small and has 
soft, blunt, rudimentary and unchitinized man- 
dibles, and the labium bears pair long, palp- 
like appendages, which project forward the 
deep depression between the head the 
swollen sternal portion the first abdominal 
segment. are probably 
and seem roughly correspond the unpaired 
tentacle the aethiops larva. The structure 
the mouth-parts shows that the larva this 
stage fed with liquid food regurgitated the 
workers. The convex dorsal surface beset 
with sparse, curved bristles uniform thickness, 
with blunt tips. The segmentation the body 
indistinct and its posterior end curves forward 
and terminates large tubercle with the anal 
orifice just anterior its base. Fig. 9B, drawn 
from stained and cleared preparation, shows 
the nervous system and alimentary canal. The 
Malphigian vessels have only just 
develop the blind end the proctenteron 
where abuts the posterior end the large, 
elliptical mesenteron, stomach, but salivary 
glands can detected. 

“In the second stage larva (Fig. the body 
more elongate and cylindrical and the four 
though considerably smaller 
the remainder the body. The mandibles are 
becoming chitinized. Many the long hairs 
the dorsal surface are still present but 
general covering short, sparse hairs has made 
appearance. 

“The third stage larva (Fig. larger 
shows further regressive development the 
exudatoria. Those the meso- and meta- 
thoracic segments have disappeared 
abdominal pair has short broad bases with the 
distal portions attenuated 
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The labial appendages have also disappeared. 
The mandibles are well chitinized and the larva 
now fed with pellets crushed insects, like 
the aethiops larva the 
These pellets were found situ several the 
alcoholic specimens represented Fig. 
The pellet lies the deep pocket between the 
head and the sternal protuberance the first 
abdominal segment and therefore within easy 
reach the mandibles and labium the larva. 
Cleared preparations show that 
glands have made their appearance, though they 
are small and slender. 

“The anterior end the fourth stage, 
adult larva shown Fig. 11C. exudatoria 
the prothoracic segment now appear merely 
pair welts folds embracing the sides 
the head and continuous with the more dorsal 
portions their segment, which 
smaller and less projecting than the preceding 


sece md 


Pachysima latifrons Emery, 
ventral view; third larval stage, 


Fic. 
larval stage, 
ventral view; anterior end mature larva, 


view. (Wheeler, 1918, Fig. 11, 311.) 


in ventral 


stages. The exudatoria the first abdominal 
segment are still distinct but their distal portions 
are reduced mere points, sometimes absent 
larvae just before pupation, and 
swelling much less prominent. this stage 
the larva resembles that through- 
out its various stages. the third and fourth 
stages the larva, the correspond- 
ing stages aethiops, the salivary glands probably 
furnish secretions which are useful both the 
extraintestinal digestion the food pellet and 
substances that can imbibed the workers. 
The fact that the two species Pachysima 
the exudatoria decline with the 
development the glands certainly 
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| 
> 
\ 
— 
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suggests that both sets organs have some 
extent common (pp. 308-312). 

Fig. (p. 309) and Fig. (p. 311) are repro- 
duced here Text figs. and Fig. (p. 310) 
shows longitudinal section through exuda- 
torium first stage larva. The above descrip- 
tion was repeated essentially the same form 
Wheeler, 1922a, pp. and the figures 
appeared Figs. (1927, 94) 
mentioned Wheeler’s description and trophallaxis 
and adapted his Fig. Fig. 45, 
mann (1936, 36) referred Wheeler’s descrip- 
tion and trophallaxis. Imms’ Fig. (1931, 


63) was adapted from Wheeler’s Fig. 
Metcalf and Flint, Fig. 295 (1932, 447) 


repeated his Fig. Wheeler repeated his Figs. 


and 19226 Fig. 63, 402 and Fig. 64, 
403; 1923 Fig. 63, 171 and Fig. 64, 


173; 1926 Fig. 39, 281 and Fig. 40, 
282; 1928 Plates XXXV and XXXVI, 
between pages 234 and 235. 

Wheeler, 1928, 234:—“The 
are greatly developed the very young larvae 
(trophidia) but decrease rapidly size the 
later stages when the salivary glands develop and 

Wheeler and Bailey, large larvae 
the are present, but 
stout, curved feebly sigmoidal, eight each 
segment from the metathoracic the seventh 
abdominal. Acrochaetae absent; microchaetae 
much longer than aethiops. Head transversely 
elliptical. Mandibles broader and flatter, with 
broad, blunt apical tooth. bearing the 
maxillary sensillae less prominent. Labrum with 


oncochaetae 


more rounded anterior (p. 
species much rarer than the preceeding but 


seems have very similar habits. the two 
pellets examined, one contains 
Coccids, spores, bits mycelium, pollen 
and some pith tissue, with amber-colored 
cell the other contains much the same 
ances together with few (p. 
2). Fig. (p. 257), head larva; fig. 16, 
photomicrograph portion larval pellet. 


some 
grains 


its; 
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NUTRITION THE EUROPEAN CORN BORER, PYRAUSTA NUBILALIS 


(HBN.). 
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FEEDING REACTIONS FIRST INSTAR 


BECK 
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has long been recognized that the successful 
rearing organism may depend factors 
contributing the acceptability the diet 
well those responsible for adequate nutrition. 
The importance influences feeding behavior 
apparently very great the case most plant- 
feeding insects, the host plant must serve not 
only food, but also the principal environ- 
ment the insect. 

The host plant specificity several insect 
species has been least partially explained 
the basis chemical attractants and stimulants 
the plant tissue, which the insects respond 
feeding. Specific compounds acting feed- 
ing stimulants have been identified several 
cases (Verschaffelt 1910, Dethier 1941, Thor- 
steinson 1953, and others), and have been impli- 
cated other instances. Conversely, chemical 
toxicants deterrents feeding have also been 
reported (Verschaffelt 1910, Chin 1950, Beck 
1951, and (1953) pointed out 
that the host plant, other nutritional sub- 
strate, must provide the stimuli necessary 
the proper orientation the insect; the 
biting response the insect; and the mainten- 
ance insect feeding. Fraenkel (1953) postu- 
lated that the nutritional requirements insects 
feeding green plants are essentially identical 
those the stored products insects which 
have been studied more thoroughly. Host plant 
specificity was dismissed being largely the 
result the insects’ reactions toward ‘‘odd 
chemicals” influencing feeding reactions. 

earlier papers this series (Beck al. 1949, 
Beck 1950, 1953) was reported that agar- 
based purified diet had been developed which 
European corn borer larvae would feed and 
mature successfully. Subsequently, the diet was 
tried other lepidopterous species, but with 
success. Larvae the southern army- 
worm, Prodenia eridania (Cram.), 
grow the diet unless plant extracts were added. 
(Wlkr.), the other hand, fed 
the medium readily and grew well. 
Rolston (personal communication) reported that 
larvae the corn earworm, Heliothis (Boddie), 
refused feed the medium, and that the diet 
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was only very limited success with the south- 
western corn borer, Diatraea grandiosella Dyar. 
The variations the apparent adequacy the 
purified diet might explained either two 
ways: indicating that the various species 
differ their fundamental nutritional require- 
ments; reflecting differences the 
requirements the insects for factors necessary 
for the initiation and maintenance 

highly desirable that distinction 
made between factors that influence feeding 
behavior and those that contribute the ade- 
quacy the ingested diet. understanding 
the relationships between feeding 
tional factors fundamental any meaningful 
interpretation experimental results 
plant specificity (Dethier 1941, Painter 1953) 
and host-plant adequacy (Hodge 1933, Barnes 
1955, and others). Such relationships may also 
important studies insect nutrition and 
development such those Beck (1950), and 
Rasso and Fraenkel The latter study 
was concerned with dietary factors necessary for 
ovarian development adult blow flies, Phormia 
regina. proteins were 
essential, but ovarian development occurred only 
sugar was also present the liquid diet. 
That the sugar was necessary only insure 
ingestion adequate amounts protein made 
quite likely the results Dethier and Rhoades 
(1954), who found that the volume liquid 
consumed this insect was strongly influenced 
the sugar concentration the diet. 

earlier paper (Beck al. 1949), was 
reported that the European corn borer grew well 
purified diet only corn leaf tissue were 


as 


be 


present. Some the characteristics the 


consideration was given the possibility that 
the corn leaf factor was feeding stimulant 
rather than unidentified essential nutrilite. 
Because the importance establishing whether 
not the corn leaf factor only 
stimulant, and determine the role nutri- 
tional and sensory factors the establishment 
and orientation the borer nutritional sub- 
strates, study the feeding reactions the 
first instar larvae was undertaken. 
METHODS 

The experimental method employed was 
multiple choice design, which newly-hatched, 
unfed European corn borer larvae were allowed 
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choose the dietary media which feed. 
The agar-based purified diets shown Table 
were used early experiments 
the complete basal dict was used, but subse- 
quently was found that the diet could 
considerably simplified for the purposes these 
experiments Table I). 
Experimental variations the concentrations 
the nutrients were compensated adjustments 
the amounts powdered cellulose included 
the diets. This served standardize the 
volume the diets, and prevent changes 
concentrations nutrients other than the one 
being subjected experimentation. Preliminary 
experiments showed that the larvae were insensi- 
tive large variations the dietary level 
powdered cellulose. 

The diets were mixed according the proce- 
dure previously described (Beck and Stauffer 
1950), and poured into Petri plates gel. From 
the gelled media, round discs were cut means 
glass-tube cutter (Beck and Stauffer 1950). 
The discs were transferred Petri dish (15 
mm. mm.) where they were placed equal 
distances apart circle, the center which 
was the center the The discs diet 
placed are referred hereafter feeding sta- 
tions. experiments there were 
four feeding stations per Petri dish, each diet 
being represented twice. four-choice experi- 
ments, eight feeding stations were present, each 
diet being represented two stations, and the 
relative the different diets were 
randomized according table random 
numbers. About European corn borer eggs 
the black-head stage (and about hours from 
hatching) were placed small piece moist 
blotting paper the center the dish. The 
lids the Petri dishes were lined with tightly 
fitting discs blotting paper aid preventing 
the larvae from escaping. Eight replicate Petri 


substrates. 


dishes were set each experiment. After 
the experiment was set up, the dishes were 
placed the dark 30°C. for hours. the 


end this time, the dishes were examined and 
the number larvae established each feeding 
station was recorded. counts were made 
experimentation demonstrated that 
bution larvae among the feeding stations was 
random when the feeding stations were iden- 
tical diets. 

The physical characteristics the various 
diets were found quite uniform. The 
larvae were found relatively insensitive 
small differences and water content; 
maintain aseptic 
conditions the Petri dishes when the incuba- 
tion period was hours. With 
incubation period, the use aseptic techniques 


unnecessary 
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was necessary. However, the larval establish- 
ment data hours were indistinguishable 
from those hours; the shorter time and 
simpler technique was adopted. 

The experimental data were treated statistically 
analysis variance, after being subjected 
square root transformation recommended 
Snedecor (1946) for treatment small numbers. 
For clarity presentation the tables and 
figures this report, the data have been expressed 
terms per cent larvae established 
hours. 


RESULTS 
The basal diet (Table has been shown 
satisfactory for larval growth and development 
(Beck 1953). apparent that the diet 
either readily accepted the larvae they soon 
become conditioned it. must, therefore, 
provide the physical chemical conditions neces- 
sary the initiation and maintenance feeding, 
well the biochemical factors necessary its 

strictly nutritional adequacy. 


TABLE 
COMPOSITION PURIFIED TEST THE 


FEEDING REACTIONS FIRST INSTAR LARVAE 
THE EUROPEON CORN 


Simplified 


Substance Basal diet diet 
(g) (g) 
Bacto-agar 1.10 
Fibrous cellulose 0.50 0.50 
Powdered cellulose 0.0 2.00 0.0 2.00 
Glucose 2.00 
Casein, vitamin free. 3.00 3.00 
Corn oil } 0.06 0.06 
Cholesterol 0.07 
salts 0.15 
Choline chloride 0.02 
B-Vitamin mixture* 0.02 
Leaf sap concentratet 
Water 40.00 ml. 


composition vitamin mixture see Beck (1953). 
grass leaf concentrate supplied Cerophyl Lab- 
oratories, Inc. 


Observations the activity the borer larvae 
when placed diets containing different nutri- 
ents indicated that the feeding behavior the 
larvae was influenced least some the 
nutrients present. Upon hatching, 
larvae wandered about for time, and were 
found attracted the agar media, even 
when the media were devoid any nutrients. 
The initial orientation the larvae the 
dietary media was probably response the 
moisture present, Chin (1951) found that 
first instar borer larvae were attracted areas 
high relative humidity when tested ina 


“al 


Beck: 


1956] 


thigmotropic response undoubtedly contributed 
also the initial orientation the larvae the 


diets. the present experiments the larvae 
tend wander from station station for 
several hours before settling down 


Larvae that were feeding station and 
feeding position the end the hour experi- 
mental period were recorded being 
Loose silken tunnels runways were 
usually detectable around the periphery 
station which larvae had become established. 
When the dietary media offered the borers were 
devoid nutrients, few any borers became 
established them hours, the larvae 
continuing wander. the other hand, when 
the feeding stations contained adequate nutri- 
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which the test nutrient was omitted entirely 
(control): the other three diets contained the 
test substance 1:2:4 concentration ratio. 


Table II, only the lowest level—(designated 
concentration quantitatively defined. 

The data Table show that significant 
positive establishment 
with increasing levels casein. highly signi- 
ficant positive response was obtained with 
significant negative response was obtained when 
the larvae were offered increasing amounts 
leaf sap concentrate. significant differences 
larval establishment were caused variations 
the dietary concentrations cholesterol, wes- 


response 


TABLE 


ESTABLISHMENT RESPONSE FIRST INSTAR LARVAE 


Nutrient Concentration 
varied 


diet 


Glucose 100 
Casein 1000 
Corn oil 
Cholesterol 
salts 
Choline chloride 
B-Vitamin mixture 
yeast powder 300 
Leaf factor concentrate 200 


‘Test nutrient omitted. 
*Difference from control response 


significant 0.05 level probability. 


**Difference from control response significant 0.01 level probability. 


ents, frass was frequently visible around the agar 
disc, indicating that establishment and feeding 
early the hour period. counts 
the number larvae established each 
feeding station were interpreted reflecting the 
influence the experimental diets the main- 
tenance larval feeding over the experimental 
period. 

series four-choice experiments were run 
effort evaluate the relative importance 
the individual constituents the basal diet from 
the standpoint their influence larval estab- 
lishment. Table presents set results 
typical the experiments which the dietary 
levels the different nutrients were system- 
matically varied. each experiment, one com- 
ponent the basal diet was tested four 
levels, while the other dietary constituents were 
held the basal diet level. four diets used 
given experiment included one 


son salts, choline, corn oil B-vitamins. When 
EUROPEAN CORN BORER 
Larval establishment indicated 
concentration 
Concentrations 
control" 2xA 4xA 
(% (% (%) 
47 20.0 26.1 49 2 
15.6 21.6 30.5 32.0 
24.0 24.9 
20.5 25.6 25.2 28 .7 
23.8 16.9 
24.3 22.2 
12.8 23.8 28.4 35.0 
16.8 10.5 
the response the B-vitamin mixture was 


tested 1:3:9:27 concentration ratio series, the 
larvae still failed respond; such experiments 
the larval distribution among the feeding stations 
showed only random variations. Experiments 
which the B-vitamin mixture was replaced 
brewers powder showed highly significant 
positive response the dietary level yeast 
powder. These results indicate that pow- 
der contains feeding stimulants which are inde- 
pendent its B-vitamin content. When the 
response corn oil was tested 
concentration ratio series, the larvae selected the 
higher concentrations significant degree. 
Since attempt was being made rear the 
borer beyond the initial hour observa- 
tion period, the experimental diet was simplified 
include only those constituents which elicited 
positive establishment response from the larvae. 
view the intense negative reaction displayed 


leaf sap concentrate, 
from the diets, except 
This simplified 


toward diets containing 
this was omitted 
where was studied specifically. 


substance 


diet (shown Table was used all subse- 
quent experiments. Although represents 
which grossly inadequate meet the 


physiological requirements for growth and devel- 
opment, the simplified diet was quite adequate 
far the feeding behavior the newly- 
hatched borer larvae was concerned. 

spite its nutritional efficacy, casein 
sents highly artificial substance far the 
natural food of the borer is concerned: for this 
reason, and because the relatively weak larval 
response, its influence larval establishment 
was subjected further experimentation. 
The influence corn oil larval establishment 


not 


was not investigated further, because its 
apparently minor role the insect’s feeding 
reactions contrast, the responses toward 
glucose Sap concentrate quite 


pronounced sugars and 
substances were investigated some detail. 
Plant substances 

The grass leaf sap concentrate included the 
basal diet was described earlier (Beck 
important dietary constituent. serves 
unidentified growth factor 
leaf factor), without which the larvae 
fail reach maturity. sub-optimal levels 
corn-leaf factor, metamorphosis the females 

The corn leaf factor was first 
the 
observed when dried corn leaves were 
the purified diet (Beck al. 
quently, was found that grass sap concen- 


the effects plant 


1953) 
a source of (SO 


calle d COTT) 


grossly abnormal. 
described fron 


trate 
Kansas City, 
factor activity. 
was adopted the standard source the factor 
(Beck few plant materials have been 
assaved for corn leaf factor (Beck 
corn and tassels showed high activity, 
while silks showed Wheat germ, 
mixed pollens, and powder con- 
tained least low level the 
larvae the European corn borer can mature 
successfully large number plant species 
and Worthley 1927, Hodgson 1928), 
certain that the factor must present the 
tissues many different 


was pointed out previously, plant substances 


prepared Laboratories, 
showed high 


This concentrated preparation 


] 
ICaVves 


corn none 


plants. 


required the purified diet good larval 
growth and metamorphosis might contribute 


either essential nutritional factor factor 
essential normal feeding behavior. 
distinction between these two types dietary 
factors very important any consideration 
the relationship between nutritional require- 
ments insect and its host plant specificity. 


oning 
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which has already relegated 
the corn leaf factor (Fraenkel 1953). 
experiments (Table II) yielded results indicating 
that the leaf sap concentrate used source 
corn leaf factor acted deterrent larval 
establishment the feeding stations. Using 
the simplified diet, more detailed series four- 
choice experiments was run determine the 
establishment reaction the larvae toward 
feeding stations containing different amounts 
the leaf concentrate. The results are presented 
Figure The larvae were found very 
sensitive this crude material, and tended 
select the lowest concentration available down 
threshold level about milligrams per diet. 


a 


EXP A 


w 


N 


GROWTH 
OPTIMUM 


LARVAL ESTABLISHMENT IN PER CENT 


THRESHOLD 


-10 ite) 


LEAF CONCENTRATE 


The establishment response newly-hatched 
European corn borer larvae diets containing different 
amounts lea (Four choice experi 


ments with 1:3.9:.27 concentration ratio). 


f sap concentrate. 


Below this level they did not respond differences 
concentration. concentration 500 milli- 
grams percent dry weight basis) required 
the diet produce good larval growth and 
metamorphosis. The substances the crude 
concentrate which the larvae reacted nega- 
tively have not been identified. 

The fact that the basal diet, containing leaf 
sap concentrate, physiologically adequate and 
supports good larval development may seem 
variance with the finding that the leaf sap con- 
centrate acted deterrent larval establish- 
ment the present experiments. 
experiments, which the larvae were maintained 
the diets maturity, they were not given 
larval 


choice diets, and observations 
behavior the basal diet indicated that the 
larvae became conditioned the diet and 


started feed about hours. 


ae 
EXP B 
can 


Beck: 


observed, however, that larval feeding was 
initiated much sooner diets without the leaf 
concentrate. 

was found that larval establishment was 
markedly influenced some plant substances. 
The effect such materials establishment 
showed correlation with the corn leaf factor 
activity. These results are shown Table III. 
the corn leaf factor were only feeding stimu- 
lant, any substance eliciting positive establish- 
ment reaction the borer larvae should also 
show good corn leaf factor 
such not the case, and apparent that 
this unidentified substance acts 
growth factor rather than feeding stimulant. 


TABLE 


THE EFFECTS PLANT SUBSTANCES 
Lear Factor ACTIVITY THE 
First INSTAR EUROPEAN CORN LARVAE 


Corn leaf 


Larval factor 
Dietary content 
Experiment adjuvant ment adjuvant* 
(%) 
None(control) 20.0 
(Four-choice) |Leaf sap concen- 3.4 high 
trate 
Corn leaves high 
Corn tassels 42.0 high 
None (control) 20.5 
(Two-choice) |Aqueous extract 79.5 high 
corn leaves 
3 None (control) 36.7 
(Two-choice) |Brewer's yeast low 
powder 
None (control) 34.0 
(Two-choice) |Petroleum none 


extract corn 
leaves 


reported Beck (1953) 
and (As Table IT). 


Sugars 

Experiments the effects dietary sugar 
the establishment reaction first instar borer 
larvae were restricted consideration glu- 
cose, fructose, and sucrose, since they are the 
principal sugars the corn plant. shown 
data Table II, larval establishment responds 
quite sharply differences the glucose con- 
centration the feeding stations. Subsequent 
experimentation, which the simplified diet was 
employed, disclosed that within broad concen- 
tration range the larvae tended select the 
highest sugar concentration offered. was also 
apparent that the discrimination between sugar 
concentrations varied according both the 
type sugar and the range molar concentra- 
tions employed. This point illustrated 
the results series two-choice experiments, 
which the two sugar concentrations offered 
the larvae differed factor three. The per 
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cent the larvae establishing the higher 


concentration the pair was dependent 
whether the molarity the sugars was relatively 
high low. 

These results, shown Figure clearly show 
that the sensitivity the establishment reaction 
the dietary sugar level was different dif- 
ferent areas the range molarities tested. 
The positive response three-fold differences 
glucose concentration increased intensity from 
0.03M. The intensity response declined from 
0.03M minimum response about 0.3M. 
When given choice two diets, each containing 
more than 0.3M glucose, the larvae tended 


GLUCOSE 


SUCROSE 


FRUCTOSE 


LARVAL ESTABLISHMENT PER CENT 


LOG SUGAR 


Fic. The effect molar concentration glucose, 
fructose, and sucrose the percentage newly-hatched 
borer larvae selecting given sugar concentration 
preference one containing only one-third much 


sugar. (Two choice experiments. Plotted data not 
include responses the lower concentration each 
pair.) 

select the lower the two concentrations. The 


response sucrose began about 0.0001M, 
reached peak 0.005M and declined 
minimum about 0.17M. The response curve 
fructose parallel that sucrose the 
low molarities, but parallel that glucose 
through the rest the concentration range 
tested. Using series four-choice experiments 
more exact determination was made the 
lowest molar concentrations which would elicit 
positive establishment response difference. 

These establishment thresholds are shown 
Table and are probably quite comparable 
taste-response thresholds. thres- 
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holds for number insects have been reported 
other workers. most such reports, the 
experimental method involved offering individual 
insects pure sugar solutions and observing any 
manifestation attempt imbibe the liquid 
(Frings 1946, Dethier 1939, Hassett al. 1950, 
and others). general, the obtained 
such technique are higher those obtained 
determining the effect sugar concentration 
the total feeding activity (Von Frisch 1935, 
Dethier and Rhoades has been pointed 
out several workers that the apparent thres- 
holds are also influenced the development 
stage and nutritional history the test insects. 
the present work the European corn borer 
larvae were newly hatched and unfed, and repre- 
sented nearly ideally uniform experimental 
population. The effects measured were those 
sugar concentrations the dietary medium 
(rather than pure solution) the feeding 
activity during hour period. 


TABLE 
SUMMARY THE CHARACTERISTICS THE RESPONSI 


First INSTAR EUROPEAN CORN 
DIETARY SUGARS 


Discrimina 
tion fraction 


Establish Concentration) at molarity of 
ment elicting maximum 
Sugar threshold mum response response 
Glucose 0 OO1L7 0 030 0 05 
Fructose 0.00010 0 030 OOS 


Table also presents the results experi- 
ments designed determine the minimum 
differences concentration which the larvae 
would respond. The experiments were two 
and the sugar concentrations 
employed were centered around the molarities 
maximum response intensity (Figure Table 
column 2). The results are expressed dis- 
fractions, which were calculated 
the formula: which represents 


the higher molarity and the lower molarity 
the smallest concentration difference which 
the borers responded. This value taken 
measure their power discrimination and 
called the fraction. Such ratio 
has also been termed 
reports human sensory thresholds (Moncrieff 
1944) and some insect feeding responses (Dethier 
and Rhoades The 
factors found for the borer larvae indicate very 
great sensitivity differences sugar concen- 
tration. discrimination fraction this 


insect lower than that reported for blowflies 
(0.12) Dethier and Rhoades (1954) for 
honey bees (0.25) Von Frisch (1935), although 
differences experimental methods employed 
make the validity direct comparisons doubtful. 


DISCUSSION 

The experimental conditions under which the 
influence nutrients larval establishment was 
measured represent highly artificial situation. 
The experimental environment within the petri 
dish greatly simplified, and number factors 
that would influence the insect’s behavior 
plant have been standardized, including light, 
temperature, moisture, position 
gravity, physical characteristics the substrate, 
and odorous attractants repellents. The pri- 
mary objective has been determine which, 
any, the constituents the basal purified diet 
influence the establishment the newly hatched 
borer larva the nutritional substrate. was 
found that dietary sugar was the constituent 
upon which the establishment response was 
most dependent. Establishment the larvae 
was also influenced the presence plant 
tissue preparations, such homogenized leaves 
tassels from corn plants concentrated leaf 
juice. the negative response toward one 
source and the positive response toward another 
source corn leaf factor interpreted 
indication that the corn leaf factor itself does not 
materially influence feeding behavior, appar- 
ent that the establishment 
borer larvae the artificial substrate 
dependent upon any substances peculiar its 
normal host plant. conclusion consider- 
ably strengthened the reports other workers 
who found that European corn borer larvae can 
feed and grow well the tissues over two 
plant (Caffrey and 
Worthley 1927, Hodgson 1928, Roubaud 1928, 
Bottger 1940, Beall 1943), although corn the 
host-plant preferred the moths. 
The data Table III clearly show that the 
establishment larvae influenced plant 
substances present the nutritional substrate, 
but not included the basic nutritional require- 
ments the insect. Whether some these 
apparent attractants repellents modify the 
sensitivity the borer nutritional substances 
such sugars has not been determined. The 
role plant tissue sugar level and other feeding 
stimulants the orientation the borer larva 
its host plant also awaits investigation. 


SUMMARY 
The influence dietary factors the establish- 
ment newly-hatched, previously-unfed larvae 
the European corn borer larvae 
dietary substrates was investigated. Two- and 
four-choice experiments, which the larvae were 
allowed select dietary medium which 
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Beck: 
become established, demonstrated that feeding 
behavior was not materially influenced the 
concentration B-vitamins, cholesterol, inor- 
ganic salts. weak response increasing levels 
protein (casein) and corn oil was observed, the 
larvae tending select diets high either 
these concentrated preparation 
grass leaf sap, added the diet source 
unidentified growth factor (corn leaf factor), 
elicited very pronounced negative establish- 
ment response, the borers selecting the lowest 
concentration available over broad concentra- 
tion range. The insects reacted positively toward 
other plant materials added the diet, regardless 
the corn-leaf factor activity the preparations. 
was concluded, therefore, that the corn leaf 
factor not required feeding stimulant. The 
experimental results indicate that 
tissues contain substances which have marked 
influence the feeding behavior this insect, 
but which are not essential constituents the 
diet under laboratory conditions. The sugar con- 
tent the diet was found have very marked 
effect the establishment the borer larvae 
the nutritional substrate. The larvae were sen- 
sitive varying concentrations glucose, fruc- 
tose, and sucrose, selecting the highest concentra- 
tion available over large molarity range. The 
response glucose showed threshold value 
0.0017M and increasing positive response 
concentration changes maximum about 


0.03M. The attractiveness declined 
creasing concentration beyond con- 
centrations around the point maximum 


response, the larvae responded concentration 
changes small five per cent (discrimination 
indicated threshold value the point 
maximum response was 0.03M, with discrim- 
ination fraction insect’s response 
sucrose concentration showed threshold 
value with discrimination fraction 
0.05 0.005M, which was the concentration 
elicting maximum response. 
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The wood-rat Neotoma fuscipes Baird builds 
large brushpile-like lodges which afford excellent 
protection many species Arthropoda, includ- 
ing spiders and related Arachnida. Walters and 
Roth (1950) have reported the fauna wood- 
rat nests Oregon and include their collec- 
tions four families spiders. 

Figures and indicate the size the lodges 
Neotoma fuscipes and internal construction 
rat’s lodge including the sleeping nest; this 
species wood-rat occupies the dense brush 
covered foothills southern California west 
the Mojave and Colorado Deserts. 

The Arachnida herein reported were associated 
with Neotoma fuscipes the following collection 
points: Lake Mathews and San Timoteo Can- 
yons Riverside County; Mill Creek Canyon, 
Loma Linda, Forest Home, Summit Valley, and 
Cajon Junction San Bernardino County, Cali- 
fornia. The species Neotoma inhabiting two 
lodges Congress Junction, Yavapai County, 
Arizona, and four lodges San Jose, Baja 
California, Mexico, not known for certain. 

The following spider collections were obtained 
from wood-rat lodges examined during investiga- 
tions concerned with insecticide studies for the 
control fleas under field conditions, and certain 
other studies concerned with Triatominae and 
their native hosts southwestern United States. 
During the course this study several individuals 
assisted collection material the field and 
laboratory preparation; the authors acknow- 
ledge with appreciation the assistance Dean 
Spencer, Charles Ames, Chester Lindt, 
Arakawa, and Barbara Deem. The 
authors are indebted Willis Gertsch The 
American Museum Natural History for identi- 
fying the spiders and phalangids mentioned 
this paper and for reading the manuscript. 


AGELENIDAE 


Agelenopsis aperta Gertsch, Lake Mathews Can- 
Riverside Co., Calif., 

Blabomma sp., Lake Mathews Canyon, Riverside 
Co., Calif., 

Hololena curta McCook, Lake Mathews Canyon, 
Riverside Co., XII-13-51, and 
Creek Canyon, San Bernardino Co., Calif., 
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Zanomys californica Banks, Mill Creek Canyon, 
San Bernardino Co., Calif., 

Zanomys sp., Forest Home, Cajon, 
and Mill Creek Canyon, 
and the last three localities are 
San Bernardino Co., Calif. 


Orthonops gertschi Chamberlin, Loma Linda, San 
Bernardino Co., San Timo- 
teo Canyon, Riverside Co., Calif., 
and and Congress Junction, Yavapai 
Co., Ariz., 


CLUBIONIDAE 


Agroeca trivittata Forest Home, San 
Bernardino Co., Calif., and San 
Jose, Baja Calif., Mexico, 

Anyphaena sp., San Jose, Baja Calif., Mexico, 
XI-6-53. 

Chamberlin and Ivie, Lake 
Mathews, Riverside Co., Calif., (2) 
and (2) 


CTENIZIDAE 


sp., San Timoteo Canyon, Riverside 
Co., Calif., VII-31-52 and 


DICTYNIDAE 


Dictyna calcarata Banks, Lake Mathews Canyon, 
Riverside Co., Calif., (2) 

Dictyna cholla Gertsch and Davis, Lake Mathews 
Canyon, Riverside Co., Calif., and 
and San Timoteo Canyon, River- 
side Co., Calif., II-21-52, 
and 

Tricholathys sp., San Timoteo Canyon, Riverside 
Co., Calif., 


GNAPHOSIDAE 


Cesonia sp., Congress Junction, Yavapai Co., 
Ariz., 

Drassyllus barbaranus Chamberlin, San Timoteo 
Canyon, Riverside Co., Calif., 

Canyon, Riverside Co., Calif., and 


Drassyllus sp., San Timoteo Canyon, Riverside 
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Co., Calif., VII-31-52, and 
22-52. 

Herpyllus hesperolus Chamberlin, Lake Mathews 
Canyon, Riverside Co., Calif., and 
San Timoteo Canyon, Riverside Co., Calif., 
IV-1-52, VIII-24-52, and XII 
23-52. 

Herpyllus propinquus Summit Valley, 
San Bernardino Co., Calif., Lake 
Mathews Canyon, Riverside Co., Calif., 
13-51; Cajon, San Bernardino Co., 
Mill Creek Canyon, San Bernar- 
dino Co., Calif., San Timoteo Can- 
yon, Riverside Co., Calif., VI-29-52; and San 
Jose, Baja Calif., Mexico, 

sp., San Timoteo Canyon, 


(2) and Lake Mathews Canyon, 
Riverside Co., Calif., 


Fic. lodge Neotoma fuscipes San 


Canyon, Riverside County, California. This scene 
typical the brush-covered hills southern California 
west the Mojave and Colorado Deserts. Note the 
size the brushpile-like wood-rat lodge front the 
workman; this lodge approximately feet height. 
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Zelotes sp., San Timoteo Canyon, Riverside Co., 
Calif., 


Bactroceps redondo Chamberlin Lake 
Mathews Canyon, Riverside Co., Calif., (5) 

Erigone sp., Lake Mathews Canyon, Riverside 
Co., Calif., (2) and San Timoteo 
Canyon, Riverside Co., Calif., 

Linyphantes laguna Chamberlin and Ivie, San 
Timoteo Canyon, Riverside Co., Calif., I-27 
52. 

Linyphantes sp., Mill Creek Canyon, San Bernar- 
dino Co., Calif., and San Timoteo Can- 
yon, Riverside Co., Calif., (2) 


Tortembolus fasciatus Banks, San Timoteo Can- 
yon, Riverside Co., Calif., 
52, (2) VII-31-52, (3) 
and 


» 


Fic. Interior view the lodge Neotoma fuscipes. 
The lodges are constructed most any debris available 
the immediate vicinity. The sleeping nest usually 
shredded fiber, plainly visible the central portion 
the picture. clear distinction should made 
between the wood-rat lodge and the sleeping nest proper 
which located the central part the lodge. 


Pardosa californica San Jose, Baja 
Calif., Mexico, 
Tarentula kochi San Timoteo Canyon, 
Riverside Co., Calif., 
NESTICIDAE 
Eidmanella pallida Emerton, San Timoteo Can- 


yon, Riverside Co., 
OONOPIDAE 
Orchestina moaba Chamberlin and Ivie, Forest 
Home, San Bernardino, Calif., (2) 
Lake Mathews Canyon, Riverside Co., 
Mill Creek San Bernar- 
dino Co., Calif., and San Timoteo 
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Canyon, Riverside Co., Calif., VI-29-52, VII 
31-52, and 


PHALANGIIDAE 


niger Goodnight and Goodnight, San 
Timoteo Canyon, Riverside Co., Calif., 

30 


PHOLCIDAE 


Pholcophora americana Banks, Mill Creek Canyon, 
San Bernardino Co., Calif., and 

Physocyclus californicus Chamberlin and Gertsch, 
Lake Mathews Canyon, Riverside Co., Calif., 
and San Timoteo Canyon, River- 
side Co., Calif., 

Psilochorus apicalis Banks, San Timoteo Canyon, 
Riverside Co., Calif., I-27-52, and Lake 
Mathews Canyon, Riverside Co., Calif., XII 
13-51. 

Psilochorus californiae Chamberlin, Forest Home, 
San Bernardino Co., Calif., (3) 
Lake Mathews Canyon, Riverside Co., 
and (3) XII-20-51: and San 
Timoteo Canyon, Riverside Co., Calif., 
52, and 

Psilochorus sp., San Timoteo Canyon, Riverside 
Co., Calif., and 
and Lake Mathews Canyon, Riverside Co., 


Calif., 


16-51; 


PLECTREURIDAE 


Yavapai Co., Ariz., 
SALTICIDAE 


Gertsch and Mulaik, San 
Timoteo Canyon, Riverside Co., Calif., 
2-52 and 

Veon sp., San Timoteo Canyon, Riverside Co., 


Calif., 
THERIDIIDAE 


sp., Lake Mathews Canyon, River- 
side Co., Calif., 

Cambridge, 
Calif., Mexico, 

Dipoena sp., Loma Linda, San Bernardino Co., 
and Forest Home, San 
Bernardino Co., Calif., 

sp., San Timoteo Canyon, Riverside 
Co., Calif., and 


San Baja 


Jose, 


PHOMISIDAI 
pollophanes texanus Banks, San Timoteo Can- 
von, Riverside Co., Calif., 
cunctator Thorell, San Timoteo Canyon, 
Riverside Co., Calif., 


montanensis Lake Mathews 


13-51. 


Canyon, Riverside Co., Calif., 
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beecheyi (Richardson), the California 
ground squirrel, widely distributed Cali- 
fornia; nearly every part the state inhabited 
these ground squirrels except the Colorado 
and Mojave Deserts, higher parts the Sierra 
Nevada Mountains, and the deserts east the 
Sierra Nevada foothills. The burrow system 
this squirrel usually rather extensive; burrows 
have been excavated which were from fifteen 
twenty feet length with many side branches. 

The spiders were usually collected near the 
extrances and not the deeper recesses the 
burrow system; Latrodectus mactans, the black 
widow spider, was found common the 
entrances squirrel burrows during the hot, dry 
summer season Southern California. 

The spiders herein reported were collected 
the burrows Citellus beecheyi Loma Linda, 
San Bernardino County, and near Dana Point 
and San Juan Capistrano Orange County, 
California. 


AGELENIDAE 


Loma 
19-51 


Linda, San Bernardino Co., Calif., VII 
and VII-22-51. 


CLUBIONIDAE 


Liocranoides sp., Loma Linda, San Bernardino 
Co., Calif., 

Micaria sp., Loma Linda, San Bernardino Co., 
Calif., 


DICTYNIDAE 
Dictyna reticulata Gertsch and Ivie, Loma Linda, 
San Bernardino Co., Calif., 
GNAPHOSIDAE 


Drassyllus sp., San Juan Capistrano, Orange Co., 
Calif., 
Zelotes sp., Loma 
Calif., X-30-51. 


Linda, San Bernardino Co., 


LYCOSIDAE 
Pardosa sp., Loma Linda, San Bernardino 
Calif., 
OECOBIIDAE 
Oecobius annulipes Lucas, Dana Point, Orange 
Co., Calif., I-24-52. 
PHOLCIDAE 


Psilochorus californiae Chamberlin, Loma Linda, 
San Bernardino Co., Calif., VII-19-51, VII 
22-51, and 


Ivie, Loma Linda, San Bernardino Co., Calif., 
VII-22-51, VII-23-51, and 
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Neoanagraphis chamberlini Gertsch 
lected from mammal burrow 
north Hermosillo, Sonora, Mexico, April 
16, 1952; the size and construction this burrow 
was similar that Citellus leucurus. 


SUMMARY 


Seventeen families spiders and phalangids 
are reported from the lodges Neotoma 


THE FRANKLINIELLA 
GANDE) COMPLEX CALIFORNIA, 
BRYAN and Ray University 
California Publications Entomology, volume 
10, number pages 359-410, figures 1-10, tables 
1-10, University California Press, Berkeley and 
Los Angeles, 1956, $0.75. 

material contribution the taxonomy Thy- 
sanoptera has been made this study the relation- 
ship between the taxa the occidentalis complex 
Frankliniella. Although the taxa discussed show inter- 
gradation color and morphology, they have usually 
been regarded species. the complex exceeded 
economic importance few species thrips the 
United States, and perhaps none the West, 
fication the identity the components will wel- 
come many, and none more than the reviewer. 

seeking explanation for the coexistence pale, 
intermediate, and dark forms, supposedly different 
species, the authors examine genetic, morphologic, and 
distributional evidence. Following 
dealing with the life history, there are sections dealing 
with these factors, giving methods, results, and 
discussions the investigations. Interest 
this report will not limited thysanopterists. The 
technics employed will useful others concerned with 
the handling minute thigmotropic winged insects, 
and the results and analyses will have far wider value, 
the taxonomist any group organisms 
fronted this problem some guise. discussion 
the breeding experiments and their genetic implica- 
tions particularly lucid and informative. appendix 
gives synonymic bibliographies the genus Frankliniella 
and the nominal species involved, recounting the nomen- 
clatural history the genus and assessing the status 
each species the light the information obtained 
the study. 

KELLIE 


SOUTH AFRICAN ANIMAL LIFE, VOL. BERTIL 
Pp. 518, 130 figs., plates (black and white), 
maps. Almquist and Wiksell, Stockholm. 
Sw. Kr. 68: 

This the first projected eight volumes that will 
deal with the results the 1950-1951 Lund University 
expedition into South Africa. The area covered con- 
sisted large part the continent south the Zam- 
bezi, Cunene, and Okawango Rivers. The work, though 
suitably under the direction Swedish naturalists, 
whose compatriots have been most instrumental the 
development our knowledge the animal life 
South Africa, international authorship, with about 
110 specialists, representing nations, collaborating 
the series. English obviously being adopted 
the principal language, the introduction, account the 
zoogeography, and all chapters volume with the 
exception section the pseudoscorpions, 
being that language. 

Bertil introduces the series and states the 


and eight families spiders are reported from 
ground squirrel beecheyi) 
evident that mammals, many instances, 
construct ecological niches which 
suited for spiders and phalangids. 


REFERENCE CITED 
Walters, Roland D., and Vincent Roth. 


nest study the woodrat, mono- 
chroura Rhoads. Jour. 290-292. 


objectives. Volume Chapter Per Brinck gives 
the historial background interest and activities 
Swedish naturalists South Africa, dating back 
pre-Linnaean days, the interests Linnaeus his 
students the faunas the Cape, and the later expedi 
tions Sparrman, Thunberg, Wahlberg, Andersson, 
Eriksson, Vylder, Tragardh, and others. Chapter 
maps and characterizes the 356 collecting localities. 
The remaining four chapters deal with special groups 
animals, namely: Marcus; Solifugae, 
Scorpions, and Pedipalpi, Lawrence; Pseudo 
scorpionidae, Beier; and Gyrinidae, Per Brinck. 

The treatment appears thorough, though not 
uniform. Keys the South African forms and locality 
records are given all parts and lists citations seem 
amount virtual bibliographies the literature 
applicable the South African faunas. Otherwise, 
aside from the descriptions new taxa and discussion 
the more unusual ones, individual treatment varies 
from little more than checklist virtually mono 
graph. The same variation characterizes the illustra 
tion; some parts are more profusely illustrated than 
others, and the style and grouping figures and photo- 
graphs are handled independently each chapter. 
general, each author, with limitations, seems work 
within framework his own choosing. 

one judge from this first volume, this series 
promises extremely valuable, well-executed 
account hitherto relatively poorly-known fauna. 
Volume according announcement, will contain 
chapters: one each birds, Symphyla, and Chilo- 
poda, the others dealing with insects and covering the 
primitively apterous orders, the Odonata, Mantidea, 
Embioptera, Mallophaga, and parts the Orthoptera, 
Coleoptera, and Diptera. Order publication obvi 
ously depends on the time of receipt of the completed 
manuscripts, rather than following 
arrangement. 

MAURICE JAMEs. 


TAXONOMIC APPRAISAL AND OCCURRENCE 
FLEAS THE HASTINGS RESERVATION 
and Davis. 1956. Univ. California Publ. 
Zool., 54(5): 293-370, plates 11-22, figs. text. 
Price $1.50. 

This paper discusses host relationships, seasonal 
distribution and taxonomy flea species found the 
Frances Simes Hastings Natural History Reservation, 
Monterey County, California. Continuing collection 
over year period yielded total flea species 
taken from species mammals 

Each flea species dealt with from the standpoint 
its distribution month the vear, host preference 
and overall male: female ratio. The taxoromic status 
several species changed, and discussion individual 
variation within certain the species 
Charts are included which show the seasonal distribu- 
tion all species fleas found each host. 
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